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THE 

VOLATILE!    OILS, 


PREFACE. 


It  is  only  within  the  last  few  decades  that  the  former  empiric 
manufacture  of  volatile  oils  has  been  placed  on  a  scientific  basis,  which 
has  enabled  it  to  develop  into  an  independent  branch  of  chemical 
industry.  During  the  period  of  transition  in  which  this  branch  still 
finds  itself,  those  factories  which  have  done  pioneer  work,  both  scien- 
tifically and  technically,  as  well  as  those  which  use  the  oils  in  various 
manufactures,  are  often  compelled  to  suffer  from  the  competition  of 
inferior  and-  adulterated  products.  As  a  matter  of  fact,  the  proper 
understanding  of  the  estimation  and  appreciation  of  quality  and  purity 
of  the  much  used  volatile  oils  is  not  as  common  as  is  desirable  for 
industry,  commerce  and  the  trades.  The  principal  cause  for  this 
condition  is  the  fact  that  the  recent  chemical  investigations  and 
their  application  to  the  arts  have  not  yet  been  generally  offered  in 
suitable  form. 

The  want  of  a  work  which  from  a  modern  standpoint  treats  in  an 
exhaustive  and  critical  manner  the  entire  subject  of  volatile  oils,  has 
caused  the  firm  of  8  c  hi  mm  el  &  Co.  of  Leipzig  to  commission  the 
authors  with  the  preparation  of  a  treatise  that  would  meet  the  present 
demands.  The  successful  completion  of  this  task  was  greatly  facilitated 
by  having  placed  at  their  disposal  the  observation  records  of  many 
years  of  manufacturing  on  a  large  scale. 

Special  stress  has  been  laid  on  the  description  of  properties  and 
on  tried  methods  of  testing  the  commercially  more  important  oils. 
Thus  the  consumer  is  placed  in  a  position  to  distinguish  pure  from 
adulterated  oils,  good  oils  from  those  of  inferior  quality.  Inasmuch  as 
rational  methods  of  examination  are  dependent  on  a  knowledge  of  the 
physical  properties  and  chemical  composition  of  the  oils,  it  became 
necessary  to  thoroughly  discuss  the  results  of  the  scientific  investigations 
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of,  the  subject.  Those  investigations,  however,  that  cannot  claim 
permanent  value  as  well  as  antiquated  methods,  such  as  color 
reactions,  etc.,  have  not  been  included. 

Fully  realizing  the  importance  of  an  historical  basis  for  such  a 
work,  this  has  received  special  attention.  Detailed  references  to  the 
original  sources  enable  the  reader  to  make  farther  investigations  in  this 
direction. 

Although  the  object  and  aim  of  this  book  are  primarily  of  a 
practical  nature,  the  authors  venture  to  hope  that  it  also  offers  to  the 
scientific  investigator  a  complete  summary,  with  numerous  references  to 
original  literature,  of  everything  that  has  been  accomplished  in  this  line. 

The  authors  acknowledge  with  thanks  the  cooperation  of  Dr.  C. 
von  Rechenberg  who  wrote  the  chapter  "Theoretical  foundation  for  the 
preparation  of  volatile  oils  by  steam  distillation;"  also  of  Dr.  J.  Helle 
who  contributed  "The  more  common  constituents  of  volatile  oils;" 
finally  that  of  Dr.  J.  Bertram  who  kindly  assisted  in  reading  proof  and 
who  repeatedly  made  valuable  suggestions. 

With  regard  to  the  share  in  the  work  by  the  two  authors  whose 
names  appear  on  the  title  page:  the  "Historical  introduction,"  also 
everything  that  pertains  to  the  history  of  the  volatile  oils  and  the 
crude  materials,  as  well  as  the  description  of  the  methods  of  production 
of  the  American  products,  and  in  part  the  statements  regarding  origin 
and  production  of  the  drugs,  are  from  the  pen  of  Dr.  Fried  rich 
Hoffmann;  the  entire  chemical  text  and  those  parts  not  specially 
enumerated  have  been  written  by  Dr.  Eduard  Gildemeister. 

Leipzig  and  Berlin,  June  1899. 


PREFACE   TO   THE  AMERICAN    EDITION. 


In  the  work  Of  Pui-tors  t i ilil.-iTioist.-r  ami  1 1 1 > f f i r i .- 1 1 ■  1 1  we  find  a  happy 
Mending  of  history  uitli  chemical  science  and  technology  thai   is  quite 

jae  hi  modem  chemical  literature.    Moreover  it  covers  b  chapter  cT 

uric  chemistry  of  which    Professor    Emil   BHscher  of   Merlin  recently 

arked   thai    it  had  undergone  more  rapid  development   within  the 
fifteen  vizirs  than  any  other. 

The  translation  of  Buck  i  work  Bfaoul  d  prove  of  value.    To 

make  sij<-ii  n  translation  ami  in  take  cognisance  of  the  lunnerous  con- 
tributions or  volatile  oils  and  related  aubjects  thai  have  appeared  since 

il riginal  German  edition  was  ieeued  a  year  ago,  baa  proved  b  severe 

ii4  For  one  whose  time  was  already  divided  U'lwt't-ii  instructional  duties 
aad  editorial  labors  In  judging  the  English  edition,  it  is  hoped  ri»ni 
the  limitations  as  to  time  and  the  difficulties  encountered  will  be  taken 
into  i  onai  deration. 

Owing  to  the  impossibility  ol  satisfactorily  translating  many  o!  the 
numerous  quotations  in  the  historical  introduction,  ehnpters  two  and 
three  have  l>een  condensed.  Inasmuch  ai  but  very  few  if  any  readers 
in  position  f"  consult  the  numerous  historical  works  quoted  by 
Dr.  Hoffmann,  all  bibliographic  information  lias  been  placed  in  an 
appendix 

\"   the  special    part    B    fes    oils  were  added,   and  changes  rendered 
ent    investigations  were  made  as   far  as  time    permitted. 

Tbe  writer  desires  bo  acknowledge  with  thanks  his  iudehtedn*"M*  to 
\li  Carl  Fritssche  and  to  Dr,  Hoffmann  tor  suggestions]  as  to  the 
scope  of  the  translation  and  as  to  minor  details.    Mr.  < ».  Schreiner  has 

isted    in    the    translation  and    proof   reading  and    Dr.  r.    fetisher  of 
pfleld    N    J.,   has  kindly  read   one  proof.     His   long  experience  as 

mtcal  expert   on  the  subject  of  volatile  oils  rendered  his  cooperation 

vially  valuable. 

EDWAKH  KBEJfflB 

bIadjbon,  Wis  ,  July  1900, 
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HISTORICAL  INTRODUCTION. 


1.     THE   SPICE-TRADE    IN    ANTIQUITY   AND    DURING    THE 

MIDDLE  AGES. 

(With  two  maps.)  t 


Parts  of  plants  a*  well  an  natural  plant  products  which  have  been 
used  since  antiquity  on  account  of  their  agreeable  odor,  their  pleasant 
taste,  or  their  medicinal  virtue,  enter  the  world's  commerce  up  to  the 
present  time  in  their  original  form,  being  either  previously  dried  or 
prepared  in  some  other  expedient  manner.  The  essential  constituents 
of  these  crude  materials  (drugs),  the  aromatic  volatile  oils,  the  resins, 
gum  resins,  bitter  principles,  alkaloids  and  glucosides,  have  been  recog- 
nized in  the  course  of  development  of  the  natural  sriences.  With  the 
improvements  in  technology  they  have  gradually  l>cen  prepared  in  a 
purer  and  tetter  condition. 

Of  these  various  products  of  the  plant  world,  the  spices  and  aro- 
matics  have  from  the  very  beginning  ministered  to  the  needs  and  well- 
fare  of  man,  and  have,  therefore,  been  appreciated  by  him  in  a  special 
degree.  As  a  result,  they  have  always  l>een  a  prominent  and  influential 
factor  in  the  intercourse  of  nations  as  well  as  in  the  world's  commerce. 
After  several  thousand  years  of  knowledge  ami  actual  use  of  the  spices 
in  their  original  form,  their  essential  constituents,  the  volatile  oils,  have 
since  the  middle  ages  and  more  particularly  in  modern  times  been 
successfully  isolated  in  their  natural  freshness  and  entire  efficiency. 

In  a  treatise  on  volatile  oils,  a  brief  historical  retrospect  of  the 
origin  of  and  commerce  in  the  bearers  of  these  products,  viz.  the  spices 
and  aromaties,  may  be  regarded  as  eminently  proper.  This  all  the 
more,  since  in  this  branch  of  knowledge  as  well  as  in  others  the 
historical  element  constitutes  a  valuable  basis  for  a  proper  under- 
standing and  investigation. 


His  t  oh  en  I  In  traduction. 


All  investigation  in  the  realm  of  the  history  of  eivHisatiQn,  thai 
considers  not  merely  n  single  people  but  mankind  in  general,  and  that 
goes  bach  to  the  earliest  historic  documents,  Invariable  leads  i<»  the 
wonderful  orient  ho  rich  in  legends  —  to  Centra]  Asia,  the  traditional 
cradle  of  mankind.  Tins  La  also  true  of  the  history  of  the  trade  of  the 
oldest  peoples,  and  especially  of  the  source  and  distribution  of  the  use- 
ful epiose  and  aromatics. 

It**  geographical  position  and  topographical  ronn^rnratiou  make 
Asia  a  wary  highly  favored  continent.  Broad  us  it  in,  it  axtenda  from 
pttlr  to  h[  n  mi  or.  Favored  \>y  mighty  mountain  chains  and  rivers,  its 
most  lieuutiful  Jim]  ririirst  .'..11111 1  i.-s  ii.-  in  latitudes  where  soil  and 
i-lirjiate  afford  nil  conditions  for  a  profusion  of  luxuriant  subtropical 
vegetation.  The  eastern  and  southern  coast  lands  are  cleft  by  large 
bays  which  penetrate  for  inland.  Many  navigable  rivers  which  flow  into 
these  bays  have  their  origin  in  distant  highlands.  The  mainland  is 
bordered  by  s   wreath  of  islands  extending  from  the  Japanese  island 

realm   through   tin-   Malay   archipelago  In  DevlOU.     These  islands  abound 

in    tropical    vegetation.     The  entire    continent,    therefore,    reveals    h 

diversity  nud   richness  of  ]da.in    life  six-h  us  no  oilier  possesses. 

These  advantages  have  made  southern  Asm  mid  the  islands 
bordering:  on   its  shore    H Idest    and    principal    Scene  of   international 

traffic  and  commerce,  spices  and  aromatics  constituting  the  main 
articles  of  exchange.  They  sot  only  Found  general  use  cm  account  of 
ili.-ir  agreeabl lor  and  aromatic  taste,  bu1  were  employed  by  most 

peoples    in     religions    rites    and    sacrificial    customs,    nud    thus    acquired 

symbolic  meaning.  With  the  increase  of  prosperity  and  luxury,  also 
With  the  development  of  the  sense  of  cleanliness  and  of  physical  well- 
being,  spices  and  aromatics  aol  only  became  more  valuable,  but  the£e 
consumption  increased. 

According  to  documents  discovered   in   reicni    years,    the    territory 

between    the    IndllH    and    the   OZUS    was    1  hi-    Starting    point     i >[    t  he  early 

commerce  betw*vn  the  oldest  peoples  of  central  and  southern  Asia. 
At rock,  Cabura,  Baetra  and  sfaraeanda  seem  to  have  been  the  first 
larger  centres  for  storage  and  exchange  of  oriental  products.  These 
were  spices  and  aromatks,  the  noble  metals,  silk,  and  jewelry.  To 
At«oi-i.  were  brought  the  products  of  the  eastern  Chinese  empire,  which* 
ai  an  ate,  dosed  its  markets  to  the  rest  uf  the  world. 

From   Attack,   at    the  junction   of   the    Kabul    river   with    the  Indus. 

the   caravan    road    led    via    Oabura    (the   present   capital  Kabul   a! 

Afghanistan)    to     lite     north     via      Baetra,     Bokhara     and     Marocauda 
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(Siiiruii  •Ic.iinl  >  r  1 1  tin-  count  ries  of  tlit-  Oxuk  ami  to  rlie  Scythian  trilieH. 
Also  from  f'abura  southward  to  Kandahar,  thence  in  a  western  direction 
through  the  realm  el  1 1 ■- •  Parthiaue  bo  t h»*  Pyhw  dis/wi?  (Caspian 
gate),  and  to  Bcbatan.i  in  Media.  Thence  the  land  route  croeeed  the 
Tigris  »d  Babylon  on  the  Baphratea.  In  a  later  period,  after  the  traffic 
along  the  water  routes  had  developed,  ji  round-about  way  via  Busa  bo 
the  mouth  nf  tin-  Tigris  was  taken  ami  the  caravan  freight  shipped  up 

Euphrates  to  Babylon.  Between  Attock  and  the  ports  on  the  BUi 
and  Mediterranean  sea«„  Babylon —existing  9000  years  B.  >'  —  was  in 
early  antiquity  the  most  important  place  of  traffic  and  commerce  f or 
westward  bound  Chinese  and  Indian  merchandise.  To  tin-  northward 
the  caravan  roads  led  out  of  Babylon  through  Assyria  ami  Armenia 
in  the  Black  sea  [Pootm  Eaxinus)  am]  westward  through  Syria  Bo 
the  Mediterranean  see  (Afore  Zhterntrm),  thence  through  Palestine  fco 
Egypt.  In  spite  of  their  highly  developed  industry  the  Egyptians,  as 
is  wall  known,  Closed  fchair  doors  to  foreign  peoples  as  did  the  Chinese. 
As  8  result  commercial  oantree  ware  wanting  in  Egypt  that  ware  open 
to  Foreign  merchanta  ami  to  transitory  Bommeree. 

During  the  prime  or  the  Babylonian  empire,  about  2000  to 
1000  B.  C,  a  lively  caravan  brads  wan  developed  which  extended  from 
China,  India  and  Arabia  bo  Egypt,  Palestine,  Syria  and  the  Black  sea. 

During  this  period.  Arabia  acquired  a  special  importance  by  means 

of    the    sea     traffic    of    bet    southern   roast,    whit  h    was   favored    by    I  he 

Persian  jralf  and  the  Red  sea.  At  nil  early  date,  the  Arabian  population 
conducted  a  lively  intermediate  brads  with  Indian  and  Egyptian  goods 
which  were  brought  to  the  Arabian  porta.  By  means  of  caravans  these 
were  carried  northward  to  Babylonia*  Syria  smd  othsr  countries.  The 
principal  route  from  southwestern  Arabia  bo  Babylon,  Damascus  end 
Egypl  led  from  Cane  on  the  Arabian  gulf  (Erythraean  asa)  Ha  Saba, 
Macoraba,  Hippos  and  t.Unw  to  Elnth  (the  present  Akabah)  at  the 
nOTth<eaatsrn  end  of  the  Red  sea.  From  this  point  the  eastern  route 
crossed  the  Jordan  via  Petra,  Kir  sfoab,  Ammonithi  and  Dan  to 
Damascus;  the  western  route  to  Egypt  via  Azah,  Axonns  and  MeroS. 
About  15  centuries  before  bhs  Christian  era,  the  world's  commerce 
was  gradually  and,  in  the  course  of  time,  very  greatly  expanded  by  the 
Phoenicians,  who  lived  on  the  narrow  Syrian  coast  district.  In  flu- 
industrial  and  commercial  Held  they  acquired  8  prominent  position;  BS 
mariners,  however,  a  dominating  position  among  tiM  nations  of  their 
time.  Resides  having  practical  control  of  B6B  navigation,  the  I'hiM-ni- 
cianB    were    the    first    extensive    and   successful   colonising   nation    of 
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antiquity.  They  established  or  extended  commerce  with  the  peoples 
living  along  the  coast  of  the  Mediterranean,  they  ventured  through  the 
"Pillars  of  Hercules"  (Gibraltar)  into  the  ocean  and  made  accessible 
the  products  of  the  Madeira  and  Canary  inland*,  the  western  coasts  of 
Spain  and  France,  the  British  islands,  and  the  uorthland  as  far  as  the 
am  Iter  coasts  of  the  Baltic  sea. 

For  almost  a  thousand  years,  during  which  time  they  held  their 
prominent  position  in  marine  traffic,  the  Phoenicians  were  the  principal 
commercial  agents  Itetween  the  nations  of  the  orient  and  the  Occident. 
Sidon  and,  since  the  ninth  century  B.  C.  Tyre  I  teen  me  prominent'  centres 
of  the  world's  comment'  of  that  time.  M 

The  Phoenicians  also  extended  their  navigation  to  the  Red  sea  and 
the  Arabian  gulf  and  from  these  to  the  Persian  gulf.  In  the  latter  they 
established  the  colonies  on  Arados  and  Tylos,  islands  Itelonging  to  the 
present  Bahrein  group.  From  the  twelfth  century  up  to  their  decline  in 
the  fifth  century  B.  ('..  these  cities  carried  on  a  large  transit-trade  with 
goods  from  India  and  Ceylon  to  Babylon.  Damascus,  Tyre  and  Sidon, 
and  to  Egypt.  A  caravan  route  led  from  (Jerra  via  Salma,  Thnema 
and  Madiana  to  Elath.  From  Elath  the  older  routes  to  the  north,  to 
Damascus,  Tyre  and  Sidon  wen*  followed,  also  westward  to  Egypt. 
To  Babylon,  on  the  other  hand,  the  water  route  up  the  Euphrates  or 
Tigris  was  taken  from  Arados  and  Tylos. 

Carthage,  a  Phoenician  colony  established  in  H4(>  B.  C,  soon 
flourished  and  developed  such  power  that  it  Itecaine  the  greatest  rival 
of  the  mother  country  in  the  following  century. 

Owing  to  the  rise  of  the  Persian  empire,  the  inland  commerce  of 
western  Asia,  was  somewhat  shifted  during  the  period  from  the  sixth  to 
the  fourth  century  B.  C.  The  old  routes  of  traffic  passing  through 
countries  controlled  by  the  Persians  were  not  only  kept  in  good 
condition  but  extensions  wen?  also  made.  These  old  highways  of  trans- 
continental comment*  underwent  further  changes  at  the  time  of  the 
Greek  conquests  under  Alexander  the  Great  at  the  close  of  the  fourth 
century  B.  (.'.  Still  greater,  however,  were  the  changes  brought  about 
by  the  migration  of  nations  during  the  fourth  and  fifth  centuries  of  the 
Christian  era.  Wars  and  other  disturbances  of  the  commercial  inter- 
course along  the  old  cam  van  routes  frequently  restricted   traffic   to  the 


')  Ah  la  well  known,  the  Phoenician*  niippllc<l  Kln>c  Solomon  with  the  material 
for  the  building  of  the  t«mple  at  Jcruxnlem  abont  KNH1  I).  C  (1.  KlnjcH.  5;  <>— 10; 
alHO  2.  Chron..  2:  8.  it:    Kxeklel.  27.) 
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rivers  and  seas.  Upon  the  reestablishment  of  peace,  however,  commerce 
always  seems  to  have  found  its  way  back  to  the  traditional  caravan 
routes. 

In  the  course  of  time,  however,  and  especially  during:  the  sixth  and 
seventh  centuries  still  other  changes  were  made.  Thus,  e.  g.  the  products 
of  the  Chinese  and  Indian  coast  districts  and  of  the  Indian  islands  were 
brought  in  part  by  ship  over  the  Bay  of  Bengal  and  by  way  of  Ceylon 
to  the  commercial  centres  of  the  Persian  gulf  and  the  Red  sea.  From 
these  they  were  distributed  by  coast-wise  trade,  by  river  navigation  up 
the  Tigris  and  Euphrates,  or  by  caravan  to  the  north  and  west. 
From  the  more  northern  Chinese  and  Indian  districts  the  caravans 
passed  through  the  present  East-Turkestan  following  the  older  routes 
mentioned  on  p.  M  through  the  countries  of  the  Oxus  to  the  Araxes. 
The  goods,  instead  of  being  carried  by  river  to  Phasis  and  the  Black 
Mill,  wens  taken  as  far  as  Artaxata  and  then  by  caravan  through 
Persia  to  the  ports  of  Asia  Minor.  The  old  route  from  Kandahar 
along:  the  northern  border  of  the  Iranian  plateaux,  which  likewise  led 
through  Persian  territory,  was  also  followed  by  earn  vans. 

During  the  reign  of  the  East  Roman  emperor  Justinian,  in  the  sixth 
century,  when  the  world  empire  of  the  Romans  was  broken  up  by  the 
migration  of  nations.  Persia,  experienced  a  new  rise  to  power  under  the 
Sassanidu*.  The  Persians  ruled  the  entire  territory  from  the  Caspian  to 
the  Arabian  seas  and  from  Afghanistan  of  to-day  to  Syria  and  Armenia. 
They  improved  the  old  high-ways  and  caravansaries,  kept  them  in 
repair  and  promoted  commerce  and  traffic,  directing  both  over  routes 
leading  through  their  own  territory.  Owing  to  the  wealth  and  luxury  of 
the  Roman  empire,  the  commerce  in  oriental  spices,  aromatics  etc.  had 
risen  to  an  unusual  height.  The  East  Roman  empire  which  at  that 
time  was  the  principal  western  state  with  its  capital  at  Constantinople, 
was  forced  by  the  Persians  to  procure  such  oriental  goods  as  were  not 
shipped  by  water,  from  and  through  Persia  and  to  pay  a  heavy  duty 
on  them.  The  principal  places  of  storage  and  for  the  collection  of 
revenue  at  that  time  were  Artaxata  on  the  Araxes,  Xisibis,  south  of  the 
Tigris,  and  Cnllinieum  (Rakka)  on  the  Euphrates.  To  Artaxata  were 
brought  the  goods  from  the  countries  of  the  Oxus  over  the  Caspian  sea. 
Those  that  were  conveyed  along  the  caravan  routes  south  of  the  Caspian 
sea,  and  those  that  came  from  the  coastlands  of  the  Persian  bay  up 
the  Tigris  or  Euphrates  centered  at  Xisibis.  For  nearly  five  centuries, 
the  aromatics  of  China  ami  India,  of  the  Malayan  archipelago  which 
came  via  Ceylon,  and  in   part  those  of  Arabia  were  transported  over 
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ilir  two  last  mentioned  routes  to  the  western  countries,  about  this 
lame  also,  the  levant  commerce,  which  became  bo  important  in  a  futurv 
period,  had  its  beghming, 

During  the  life  or  the  Persian  empire  <up  to  Hie  middle  nf  the  seventh 
century  A.  IX)  all  attempts,  made  by  Justinian  and  bita  successors,  to 
divert  the  transmarine  commerce  Erom  its  course  through  Persian 
territory  remained  unmireessful.  They  did  not  even  succeed  in  opening" 
up  marine  traffic  l>etween  India  and  Ethiopia.  Iieeause  Persian  merchants 
visited  the  Indian  markets  and  persuaded  the  Indians  and  Chinese  not 
to  m-ii  their  goods  to  new  customers.  In  the  course  ol  tune,  however, 
tin"  Qreeka  succeeded  in  obtaining  larger  consignment  by  water  from 
the  ports  nf  Indie,  and  Ceylon  and  more  particularly  from  toe  coast- 
lands  uf  flii-  Altitun  n  wn,  which  were  rich  in  spices.  These  were  delivered 
<liiv«i|\  to  their  own  purls.  Kolsum.  and  Aknhah  and  Berenice  near 
the  entrance  to  I  be  Bed  sea. 

Abort  i  his  tiine  there  existed  time  great  caravan  routes  from 
China  westward.  They  began  m  the  territory  of  the  Honng  Ho  and  the 
Yaugtsekinug  and  panned  through  the  Gobi  desert.  The  northern  route 
1 1 1 •  > 1 1  took  its  course  through  the  oasis  of  Chaini.  then  northward  along 
the  Tbian-fihan  mountains  through  the  present  Dsungarai,  pas"!  the 
Bnlkush  sea,  and  via  Tains.  It  then  Followed  the  Syr-Darya,  river  to 
the  Aral  sin  ami  the  Caspian  sen. 

The  middle  route  passed  to  the  south  of  the  Thiau-Shnn  mouutaiiiH 
through  the  northern  part  of  East  Turkestan  via  Chaini.  Turfan, 
Karftfiehar,    Ktitseha,   and   Aksu   In   Kashgnr;   Hienee  over  the  'link   pass 

to  Ferghana  ria  Samarkand,  Bnchara  and  Merw  to  Persia. 

EVom  I  In1  (Jobi  desert,  the  southern  route  passed  through  the 
southern  pari  of  Bast  Turkestan  via  Chotan  and  Yarkami.  then  over 
the  Piimir  plateau  and  through  Afghanistan  to  the  Pnudsehab  (India) 
crossing  the  Bamian  and  Gasna  passes  to  Muttnn.  Goods  intended  for 
the  west,  coming  via  tsbis  mute,  were  token  down  the  Endus  river  to 
DavbaL  Prom  this  port  they  were  shipped  by  sea  with  other  goods 
from  India  and  Ceylon. 

During  the  seventh  and  eighth  centuries  A.  I>.  the  Arabs  carried  on 
an  extensive  marine  commerce  with  India  and  China]  especiafly  in  spices 
and  aromal  Ics.  These  stare  supplied  in  large  quantities  to  the  luxurious 
courts  of  the  enliphs  and  the  Byzantine  emperors.  Tin'  principal  centres 
between  China  and  Arabia  were  at  that  time  on  the  Malay  peninsula. 
to  which  were  also  brought  the  products  ol  .lava  and  other  Bunds 
islands.    Later  commerce  concentrated  itself  in   Katah,  ■■<  eM^y  on  the 
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•Mj.st    shore   of   the   Malay  pwmiMila.     In  the  tenth  century  there  existed 

between  Kalafc  and  Sural,  a  city  on  the  east  coast  ol  the  Persian  goM, 
regular  commercial  intercourse  between  ths  Arabians  and  Chinese. 
Prom  <l«-  northern  point  of  Sumatra  the  Domeae  crossed  the  Iwv  of 
Bengal  i<>  Ceylon. 

arabian  merchants  also  settled  along  the  Raalabar  ooost,  in  Ceylon 
and  in  the  Indian  see  ports,    Prom  'In-  eighth  to  the  tenth  century, 

I >n  1  at    the  mouth  of  the  Indns  eras  themost  important  ronmieninl 

tre  and  seaport  ol  India,  it  was  the  principal  emporium  f<»r  the 
products  of  the  Indus  valley  ami  the  Pnndschnb  on  Hie  one  Bide  and  of 
Mesopotamia.   Persia  and  Arabia  on  the  other.    For  the  products  of 

northern    India,    Mulran    on   the    Dschehnn    river  in  the  Pntidschah,  WBJB 

first  larger  rallying  point.  It  was  also  b  place  ol  pilgrimage  that 
much  revered  and  visited  by  the  Hindoos. 

Prom  the  eight)]  century  on.  Sonar  and  .Muscat,  oear  the  entrance  of 
i  in    Persian   bay,   developed   as  rival   porta  for   Indian  and   Chin 

imerce  with  occidental  countries,  At  the  same  time  Aden,  a1  the 
entrance  to  the  lied  sea,  became  tin*  principal  port  and  commercial 
centre  lor  the  products  from  Yemen,  Sedsjas,  Ethiopia  and  Bgypt. 

In  addition  there  were  rani  van  routes:  one  from  India,  to  Persia 
through  Seistan :   the  other  via  (iasaa  find  Kalatl  lo  Afghanistan. 

Seti  I.  and  Barneses  II  .   Egyptian  pharoohs,  had  during  toe   first 

quarter  of  1 1  ■*-  fourteenth  milnn  H  I.'.  connected  the  Red  eee  with  the 
Mediterranean  sen.  In  order  to  reestablish  this  sen-route,  Pharaoh  Nwlm 
toward  the  end  of  the  seventh  century  B  ( '.  tried  to  have  a  new  rami! 
constructed  from  Bubastjs  on  Hie  Nile  to  Patuznoe  on  the  Bed  sen. 
This  was  not  completed,  tiowevsr,  until  500  B.  C  by  Darius  Bystaspes 
and  was  widened  and  improved  by  the  Ptolemies.  Before  the  beginning 
of  the  Christian  era  ii  waeagahi  choked  up  with  sand.  Under  the  oattph 
Omar  in  t li**-  seventh  century  A.  I>.  the  canal  (torn  Cairo  bo  the  Bed  sea 
mm  again  restored,  but  did  not  exist  longer  than  a  century. 

Prom  the  seventh  fco  the  I  welfthcentury  there  also  existed  several  land 
routes  across  the  Sues  isthmus.  One  of  these  followed  the  course  of  the 
mid  canal  (choked  up  with  sand)  from  the  Bed  ess  bo  CairOi  whence  t he 
goods  were  shipped  down  the  Nile  and  then  by  sea.  If  the  passage  ol 
goods  through  Alexandria  was  not  necessary,  the  shorter  route  over 
isthmus  from  Kolsum  to  Pelusium  (Faramiab)  was  preferred,  At  this 
time  Damascus  and  Jerusalem  were  also  important  commercial  ••ent-res. 
Here  also  orientaJ  gooda  were  exchanged  by  the  tnerchantaoi  Ifecca  on 
the  one  hand  and  those  ol  Tripoli,  Beirut.  Tyre  and  Acre  on  the  other. 
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From  the  seventh  to  the  twelfth  century  there  existed  an  active  coast- 
wise trade  along  the  north  African  coast,  having  its  centres  in  Syria  and 
Egypt  and  extending  as  far  aw  Morrocco  and  Spain.  This  commerce 
acquired  a  special  importance  for  spices  and  aromatics  although  for  a 
time  it  was  limited  by  Mohammedan  laws  against  intercourse  with 
Christians.  Commerce  also  soon  flourished  among  the  Greeks,  who 
obtained  spices  and  aromatics.  possibly  also  rose  water  und  aromatized 
fatty  oils  from  Antioeh.  Alexandria  and  Trapczunt  and  brought  them 
to  Constantinople.  Thessalionica  and  Cherson.  Already  in  the  tenth 
century  Trapezunt  was  an  important  emporium  for  the  spices  and 
aromatics  of  India  and  Arabia  and  for  Persian  j)erfumes.  The  Greeks, 
however,  purchased  these  luxuries  only  for  home  consumption,  which 
was  large,  without  distributing  them  farther  to  other  nations. 

From  the  tenth  to  the  fifteenth  centuries,  the  commerce  of  the 
Mediterranean  was  conducted  principally  by  Italian  cities.  In  the  tenth 
and  eleventh  centuries  Bari,  Salerno.  Naples.  Gaeta,  and  above  all  Amalfl, 
Pisa  and  Venice  were  the  principal  commercial  centres.  The  levant 
commerce,  which  was  in  its  prime  from  the  twelfth  to  the  fifteenth 
century  centered  in  Venice  ami  Genoa.  In  the  levant  itself,  at  the  time 
of  the  crusades  during  the  twelfth  and  thirteenth  centuries.  Acre  on  the 
Palestine  coast  was  the  most  important  commercial  port.  When  this 
city,  the  last  held  by  the  Christians,  likewise  fell  into  the  hands  of  the 
Mohammedans  in  121)1.  Famngusta  on  Cyprus,  and.  for  a  longer  period, 
Lajazza  on  the  bay  of  Alexandretta.  Immiuiic  the  commercial  centres  of 
the  Levant  up  to  the  fifteenth  century.  The  latter  port  was  the  junction 
for  the  western  merchants  with  those  coming  from  Asia. 

Toward  the  end  of  the  thirteenth  century,  the  cities  of  Bagdad  and 
Basra  on  the  Euphrates,  lost  their  commercial  supremacy  which  they 
held  for  several  centuries  to  Tebriz,  the  new  rising  capital  of  Persia  near 
the  Caspian  sea.  When  Egypt  in  the  thirteenth  ami  fourteenth  centuries 
began  to  levy  a  high  toll  on  the  finer  Indian  spices  and  aromatics.  the 
land  transportation  was  deviated  mow  and  more  through  Persia  via 
Bagdad  and  Tebriz  to  Lajazzo  and  Traj>ezuut. 

During  the  fourteenth  century,  the  island  port  Onnuz  in  the  Persian 
gulf  became  an  emporium  for  the  westward  bound  goods  from  India  and 
Ceylon.  It  maintained  this  position  until  its  capture  by  the  Portugese 
at  the  beginning  of  the  sixteenth  century.  The  more  important  ports 
along  the  western  coast  of  India  at  that  time  wen'  Mnngnlore.  Calicut 
and  Quilon.  Ginger,  cinnamon,  cardamoms.  pepj>er,  cloves,  nutmegs, 
sandalwood,    lignaloes.     indigo,    etc.    were    brought     to    these    ports 
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from  the  interior.  From  the  Chinese  ports  and  the  East  Indian 
islands  large  importations  of  these  and  other  spices  and  aromatics 
were  received. 

Toward  the  close  of  the  thirteenth  ami  at  the  l>eginning  of  the 
fourteenth  century  the  direct,  traffic  between  Europe  and  China  Iiecame 
very  active,  more  particularly  over  the  laud  route.  Under  the  protection 
of  the  Mongols  the  caravan  routes  through  central  Asia  were  generally 
safe.  The  greater  part,  of  the  Chinese  empire  was  also  accessible  to 
Europeans.  About  this  time  also  Marco  Polo,  the  first  European 
world-traveler,  visited  China,  India  and  the  islands  of  the  Indian 
ocean. 

Owing  to  disturbances  and  invasions  of  central  Asia,  the  overland 
traffic  diminished  after  the  middle  of  the  fourteenth  century.  Cp  to  the 
discovery  of  the  sea  route  around  Africa  at  the  close  of  the  fifteenth 
century.  Tebriz.  however,  remained  an  important  centre  for  transitory 
trade.  The  capture  of  Constantinople  by  the  Turks  in  1453  enabled 
them  to  interrupt  the  trade  of  the  Italians  via  Trapezunt  and  the 
Crimea,  and  soon  to  cut  it  off  altogether.  Cyprus  also  lost  its  former 
importance  for  the  levant  trade  about  this  time. 

Egyptian  commerce,  however,  once  more  increased  considerably 
toward  the  close  of  the  fourteenth  and  in  the  course  of  the  fifteenth 
century.  In  place  of  Aden.  Dschidda.  the  sea-port  of  Mecca,  Iiecame  the 
principal  junction  of  commerce  lietweeu  the  Indian  seas  and  the  Occident. 
The  heavier  goods  were  transported  by  water,  the  lighter  by  pilgrim 
caravans  to  Tor  on  the  Sinai  peninsula.  The  high  toll  levied  by  the 
Egyptians  caused  some  of  this  trade  to  l>e  deviated  for  the  time  being 
to  Syria.  Owing  to  the  occupation  of  Lajazzo  by  the  Turks  in  1347, 
and  the  conquest  of  the  Crimea  in  the  fifteenth  century,  this  traffic 
Iiecame  very  proHperous  for  a  short  time. 

Thus  in .  the  course  of  several  thousand  years,  the  commercial 
intercourse  between  the  nations  of  Asia,  later  also,  those  of  Africa,  and 
of  Europe  underwent  a  variety  of  changes  as  did  also  the  various 
routes  of  traffic.  The  circumnavigation  of  Africa  by  the  Portugese  in 
1408.  their  conquest  of  Ormuz,  the  key  to  the  Persian  gulf,  and  their 
extended  marine  traffic  brought  about  important  changes  in  the 
traditional  channels  of  traffic.  The  transport  by  means  of  caravans 
was  gradually  diminished ;  the  highways,  formerly  well  kept,  trot  out 
of  repair,  the' ocean  ship  displaced  the  "ship  of  the  desert,"  t  f»»  camel 
of  the  caravans. 
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Fi-isin  the  sixteenth  century  on,  fehe  ocean  bexsame  the  preferred  high- 
way of  intsnmfdonal  commerce.  Rence  the  levant  commerce,  which  h,id 
flourished  tor  several  centuries  and  had  enriched  the  commercial  centres 
of  T(:il\  and  of  other  Mediterranean  countries,  lost  its  importance  and 
finally  ceased. 

Numerous  ruins  of  architecttrrallj  majnuhv.-nt  structures  in  <iti.-« 
onoe  large  and  powerful  Hiid  in  fortified  market*,  well  baiU  bigih-WH 
covered  with  the  sand  and  alluvium  of  centuries,  also  caravansaries  on 
the  pin  twin  and  desert  lands  of  western  Asin  and  the  Arabian  parnngnla 
reveal  to  bfaoao  after-days  tl»'  tanner  greatness,  the  artistic  .-kill  and 
the  1 1  »n  i  ii  i«T-ii:i  i  prosperity  o!  peoples  who  still  live  hi  history  ba1 
principally  in  Dame  only. 

Ths  spices  nnd  aromatics  i>r  southern  Asia  and  the  astatic  islands, 
whirl]  constituted  the  first  foundation  of  International  commsroe  and 
which  have  played  an  important  role  in  the  commerce  of  all  ages,  have 
retained  their  original  value  in  spits  of  aH  changes  in  the  world's  history 
and  in  spite  of  all  mismanagement  and  vas&  on  bos  pari  >>i  loreigi 
nations.  Tin-  Bams  spicy  cinnamon,  cloves,  nntmegs  and  cardamoms, 
pepper  and  ginger  and  other  spices  need  and  highly  appreciated 
sinoe  antiquity;   hwitdneense  and  myrrh,  bensoin  and  other  incenses, 

i-arnphni'.  sandalwood  and  UgnaloeS  and  other  plant  producta  acquiring 

ose  in  ever  increasing  numbers  thrive  after  thousands  of  years  in  the 

sunny  countries  and  islands  of  the  orient   in  the  primitive  freshness  and 
profusion. 

However,  they  are  no  Longer  Wrought  fca  the  occideni  on  the  bocks 
of  camels  stretched  out  into  almost  endless  chains  over  the  plateaus 
and  deserts  of  Asia,  hut  in  trim  Bailing  reseeis  and  speedy  steamships 
eroseing  the  ocean,;  or  they  are  transported  En  Freighl  cars  thai  hasten 
over  steel  tracks  encircling  the  continents.  They  are  us* -d  either  in  their 
Original  state,  or  in  a  concentrated  form,  purified  as  i1  were  by  the 
glanl  ><illw  of  modern  chemical  industry.    They  still  serve  man  in  the 

humhle  hut  BS  well  us  in  the  palace. 


2.     HISTORY  OF  VOLATILE  OILS. 


In  the  CODHM  of  i-enturies  various  nimv  or  less  independent  lintm-hrs 
have  separated  from  the  common  trunk  <  >f  natural  seicnee  and  have 
iii.nl. •  a  history  o1  their  own.  This  in  true  also  of  iii»'  sufajscl  presented 
in  this  treatise.    To  be  sots  q  bras  knowledge  and  application  of  those 

j. la ni  products,  which  urn  ton I  volaiale  oils,  hnn  been  trained  only  in 

recent  periods*    Nevertheless  the  nature  and  value  of  these  substani 

-ii  materialbj  enhance  tie  attractiveness  of  plant  Ufa,  dose  not 
appear  to  have  emuped  the  observation  of  the  oldest  peoples.  It  seems 
almost  certain  thai  not  only  the  grace  and  vivid  coloring  ol  fchsflnwsn 
l>nr  also  the  fragraiuv  or  the  vegetation  in  BOnthem  Asia  and  the 
islands  encircling  tin-  mainland,  must  have  amused  the  curiosity  of  num. 

•  •'II  as  the  nse  of  the  plants  for  the  purpose  of  food,  clothing  and 

obher  i Bsaries.    indeed,  those  plants  and  plant  products  tliul   were 

conspicuous  on  iKiount  of  their  aromatic  odor  and  taste.  Damn  to  hate 

acted  I  he  at  tent  ion  of  man  In  a  special  degree.  These  rerj  proper!  iee 
seem  To  havB  Induced  him  to  use  them  and  to  twek  proper  methods  for 
thfir  cultivation  . « 1 1 •  I  preservation. 

ir  Is  tras  that   the  oldest   document!  pertaining  t"  the  history  ol 

the  beginning  of  human  industry  have  recorded  only  the  most  primitive 

bhods  for  (she  preparation  ol  implements  tliat  were  used  intheehasa, 

cultivation  of  the  soil,  mid  for  tin-  collection  mid  preparation  offnoil- 
-iinr-  and  other  oseful  products.  Nevertheless  it  uniy  not  be  amiss  to 
suppose  thai  the  exigencies  of  self-preservation,  of  protection,  and  of 
wellbeing  al  an  early  period  caused  man  to  utilise  tin-  beat   of  the  ran 

I  of  hre  for  the  preparation  of  foodstuffs  as  wall  as  for  various  other 
purposes  in  the  production  and  preparation  of  b  varietj  of  natural 
products  It  may  have  required  long  periods  of  time  l»efore  tire  was 
used  Bar  the  preserving  ol  perishable  Foodstuffs,  for  the  separation  ..if 
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more  valuable  substances  from  tho8e  of  lesser  value,  or  of  the  pleasant 
from  disagreeable  ones:  so  e.  g.,  the  distillation  of  the  "spirit  of  wine" 
from  the  wine  itself ;  the  separation  of  the  "subtle  principle,"  the  aroma, 
from  spices  and  balsams.*  The  earliest  documents,  however,  show  that 
the  npiees  were  among  the  earliest  and  most  highly  prized  articles  of 
barter  and  commerce  during  antiquity;  that,  as  products  of  nature 
agreeable  to  the  gods,  they  were  offered  as  sacrifices  in  religious  <-ere- 
monies,  and  were  also  used  in  the  embalming  of  the  dead  preparatory 
to  their  transit  into  the  realm  of  the  gods. 

It  is  especially  this  use  of  spices  and  of  aromatic  plant  products  by 
the  priests,  those  promotors  and  supporters  of  natural  science  during 
antiquity,  that  renders  it  probable  that  their  knowledge  was  early 
applied  to  the  production,  preparation  and  improvement  of  the  spices 
which  were  used  in  the  sacrifhres  and  in  embalming.  Whether  a  beginning 
in  the  preparation  of  the  aromatic  principles  of  plants,  our  modern 
volatile  oils,  was  made  previous  to  early  Hindoo  and  Egyptian  civilization, 
does  not  liecome  apparent  from  the  oldest  documents.  Even  the  Bible, 
which  gives  so  much  information  concerning  the  customs  of  the  Jews, 
makes  no  other  statements  than  those  pertaining  to  the  spices  and 
aromntics  used  in  various  countries.  The  early  preparation  of  the 
metals  and  the  manufacture  of  metallic  utensils  would  indicate  that 
furnaces  and  other  apparatus  for  heating  were  early  used  in  a  variety 
of  ways.  One  may  suppose,  therefore,  that  they  were  gradually  used  in 
primitive  attempts  to  separate  the  spirit  from  wine,  from  other  fermented 
fruit  juices  and  honey;  also  the  subtle  aromatic  principles  from  spi«-es, 
balsams  and  oleoresins.  These  crude  experiments  may  1h»  co'nsidered  as 
constituting  the  first  stages  in  the  art  of  distillation  which  later  l»eea me 
of  such  great  importance. 

The  Egyptijins,  owing  to  the  continuity  of  their  early  and  highly 
developed  civilization  and  to  the  preservation  of  their  monuments  and 
literary  productions,  are  generally  considered  as  standing  at  the  portals 
of  history.  With  reference  to  time,  however,  the  Chinese  and  Aryans 
are  probably  the  oldest  j)eoples.  These  races,  with  whom  civilization 
seems  to  have  had  its  l>eginning.  lived  in  central  and  southern  Asia,  a 
mountainous  district  favored  with  a  mild  climate  and  a  luxuriant 
vegetation  rich  in  useful  and  spicy  products.  Our  knowledge  of  the 
peoples  who  first  occupied  this  wide  territory  is  but  legendary.  Con- 
cerning their  industrial  and  technical  accomplishments  as  well  as  their 
literary  productions,  but  little  definite  information  has  come  down  to 
us.    These  Chinese  and   Indians  may  have  developed  considerable  dex- 
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terity  in  industrial  pursuits  and  may  even  have  accomplished  much  in 
the  scientific  realm.  Their  attitude  of  exclusiveness.  however,  toward 
the  outside  world  and  their  secrecy  have  prevented  them  from  exerting 
a  lasting  influence  on  other  nations.  The  oldest  documents  that  throw 
light  on  their  early  scientific  accomplishments  are  the  Ayur-Veda  (hook 
of  the  science  of  life)  by  Charaka  and  Susruta. *)  As  is  the  case  with 
so  many  writings  of  early  antiquity,  nothing  definite  is  known  with 
regard  to  the  age  of  these  documents.  It  is  possible  that  they  are 
traditions  reduced  to  writing  at  a  rather  late  time.  From  this  work 
it  becomes  apparent  that  the  Indians  were  acquainted  with  primitive 
apparatus  for  distillation,  with  fermentation  and  the  products  obtained 
by  distillation.  Of  "distilled  oils,"  those  of  rose,  schoenus  (andropogon), 
and  calamus  are  mentioned.2).  Whether  these  oils  nre  "distilled"  in 
the  modern  sense  of  this  term  can  not  l>e  ascertained. 

From  the  likewise  legendary  documents  of  the  old  Persians  it 
would  seem  that  they  also  were  acquainted  with  the  process  of 
distillation  and  distilling  apparatus.8) 

With  regard  to  the  Egyptians,  however,  whose  history  goes  back  as 
far  as  4000  B.  C,  we  have  definite  information  concerning  the  early 
development  of  industry  and  art,  the  acquirement  of  scientific  knowledge 
and  its  practical  application.  Their  commerce,  which  extended  as  far 
as  India,  Babylonia,  Syria,  Ethiopia  and  other  countries,  as  well  as 
their  industry  and  art  undoubtedly  developed  slowly  before  it  reached 
that  height  which  we  now  admire.  The  application  of  their  scientific 
knowledge,  finds  manifold  expression.  Thus,  they  were  acquainted  with 
the  preparation  of  the  more  common  and  useful  metals,  with  furnaces 
and  distilling  apparatus,  with  the  distillation  of  wine,  of  cedar  resin,4) 
the  preparation  of  soda.  alum,  vinegar,5)  soap,  leather,  with  the 
preparation  and  use  of  colors  and  the  manufacture  of  glass.  The 
Egyptians  were  acquainted  with  and  used  cedar  (turpentine)  oil0)  and 
colophonium, 7)  and  probably  knew  how  to  obtain  plant  aroma  tics  in 
purified  form,  possibly  as  distilled  oils. 


>)  See  under  Bibliography.  Fllnli   hoc.  ;    Nat.    hint.,   lib.    15, 

*)  Suttruta'a  Ayur-veda,  pp.  Ill  &  18«.                           cap.  0*7,  and  lib.  16,  cap. 

•)  Uebrl  de  alchlmla;  Schmieden  OeMch.  22. 
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The  heighl  which  Egyptian  civilization  reached  is  revealed  bettei 
tli<-  architectural  monuments  :in<l  their  contents,  in  the  ease  of  the 
pyramids,  than  by  the  lav  mi t ten  documents  thai  have  dime  down  i" 
us.  Like  their  writings,  many  of  their  trades  were  lost  at  least  in  p 
to  the  civilized  nations  succeeding  them  and  bad  to  be  rediscovered. 
In  judging1  the  relationship  l»etw«»eii  their  scientific  knowledge  and  thetr 
accomplishment**  in  tin-  arts  and  trades,  ii  should  be  remembered  thai 
the  manufacture  of  metals,  of  glass,  and  even  dyeing  wen  based  on  a 
rather  erode  empiricism  and  seem  to  have  iicea  almost  wholly  tmie 
pendent  of  tin-  theoretical  i-onsideration  of  the  age.  Thus,  with  but 
little  scientific  knowledge  of  permanent  value,  these  most  ancient 
peoples,  the  Hindoos,  Egyptian?;,  Assyrians,  Babylonians  and  Phoeni- 
cians, like  the  Chinese,  who  stand  at  tin-  dawn  of  civilization,  have  in 
the  course  of  centuries  (if  development  accomplished  much.  They,  and 
among  them  the  K-rvptiana  more  particularly,  served  as  the  teachers 
Of  the  classical  nations  of  Greece  and  Rome, 

The    scientific    knowledge      i-    »"ll    as    the    industrial    and    artistic 
accomplishments  of  the  Hebrews  and   the  Greeks,  and  indirectly  also  of 

the  Humans,  had  1  li.-ir  POOl  in  Egyptian  cSvlliflal  ion.  However,  the 
Greeks  like  the  Hebrews  tended  toward  the  ideal  nit  her  than  the 
praetu-al  in  their  conception  of  nature.  They  did  not  experiment  and 
were  not  bent  on  applying  their  scientific  knowledge.  Their  philosophers 
and  writers  collected   and   systematized    the  iiii'oriuatinu  that   had  come 

down  to  tlicin  and  thus  aided  in  preserving  it,  without,  however,  potting 
it   r<»  practical  ns adding  anything  new  to  it. 

The  Greeks,  however,  were  well  informed  as  to  the  Egyptian  a 
thev  understood  the  preparation  and  working  of  the  metals  and  the 
manufacture  of  glass  and  other  industrial  arts.  Their  commerce,  how- 
ever, was  mostly  barter  in  natural  products.  The  oriental  spices  were 
highly  prised  by  them  [or  inceneeei  cosmetic  and  sanitary  purposes. 
Whether  the  primitive  method  ol  distillation  practiced  !>v  the  Egyptians 
ami  Persians  was  known  t<>  the  Cheeks  does  nol  appear  from  their 
literature.  It  is  nut  improbable,  however,  for  medicine  and  the 
cosmetics  were  hardly  less  though!  of  by  the  Greeks  than  by  the 
Egyptians,  Owing  to  the  luxury  ol  the  later  Greeks,  perfumes  and 
spices  were  extensively  used.  The  much  p raised  oriental  perfumes, 
especially  the  sandal  wood  l$v\a  ivStxa)  were  considered  a  necessity 
all  fastivil ies. 

When  Greek  ••tilturc  spread  westwm  i-  the  basis  of  Ho  man 

civili/.aiion.  Greek  vWs  concerning  nature  and   <;i>*»k   knowledge  of  it 
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vera  nkewiaa  transmitted.  In  their  nwneroua  Bonquesta,  the  (tomans 
ixm roaeed  their  knowledge  of  oriental  natural  prodncte.  These  vena 
brought  by  t ii.-  ,>u.  caravan  routes  and  then  by  sea  to  Rome.  Among 
bbem  were  the  Brawl  ^i>i<'-s  and  aromatioa  for  the  kitchen,  perfume*  and 

ointm.-nts   for    Mil-    toilet,     1 1,- 1  Is:  n  1 1.-.   and    im-ense*.      WliHlna     :n<  >inii  i 

lata,  "i-  distilled  "ils  aa  trail,  mare  used  cannol  !.<•  aaoertained  definitely 

from  Roman  literal  lire.     That  the  Roinuns  themselves  were  adept   ii: 

laration  oi  toilet  art* ilea  seems  highly  probable.    That  t in-  natural 

aclencee,  inchldiiig  the  srienee  of  dnurs,  were  well  eultivnted  is  shown  by 

He-  writings  of  DioBcaridaa,*)  Pliny*)  and  Galen.*)     Yet.  although  the 

Bomazxfi  wen  good   observers  of  natural  objects  and   pbej i-na.   ami 

n|ii:iii\  good  compilers  ol  1 1 1 ■  *  knowledge  of  their  own  period  and  of 
previous  periods,  they  <li«l  not,  in  general,  penetrate  into  tin'  aecretfl  "f 
Datura    Neither  did  they  add  much  to  the  stock  <if  knowledge  banded 

ii  in  them.  The  natural  sciences  and  medicine  were,  therefore,  but 
little  advanced  by  them. 

With  the  ileeay  of  Greek  and  Roman  .-ulture  sad  tin-  long  night  in 
tli.«  Iiist.,rv  of  civilization  that  followed,  many  of  ih.- earliri  dis,,. varies  in 
the  arts  and  s<i.Mn-«-H.   wen-   hint.     At    tin'  <los«'   of  that   period  which  we 

designate  as  antiquity,  birth  waa  given  to  a  new  'ivilizaii.m,  of 
which  tie'  Arabians  were  tlie  forerunners.  They  ftbemsslvas,  however, 
Contributed  Inn  little  to  this  Mohammedan  or  Arabian  period  of  eivili- 
atttkm.  This  bad  its  roota  in  bbaAlexandrJnnsehool,  the  spirit  of  which 
imparted  to  the  later  Mohammedan  conglomerate  of  peoples  through 
tii>-  fjjyris  Peraiana  and  theft  languages,  also  through  Dhe  Gtaeaka 

oj  atJe  Minor. 

Permeated  by  the  conceptions  of  the  Alexandrian  s.-hool.  the  Arabs 

the  study  of  the  natural  sciences  in  the  ninth  oe&tnry.    Mnthe- 

ice,  astronomy  ami   . 1 1 . ■ .  1  i « - i i n -  wviv  rapidly    developed*     With  their 

tendency  to  faith  in  the  miraculoua,  alchemy  and  magk  devetopad  with 

Bra!  Bcaenoea  and  played  an  craportanl    role   in    the   theory  of 

-amiat i.ni  of  the  metals  and  in  medicine,    The  philosopher's  stone 

universal  medicine  were  to  banish  all  misery  and  disease  from 

'hi-  world. 

above  aU  H  waa  Geber1)  (Dflchamr),  one  ol  the  most  influent  ial  and 
prominent  acholara  of  his  time,  who  developed  this  theory  and  eetabliahed 
a  firm  faith   in  it  which    lasted  for  centuries.    Dm  iod   when 
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Bagdad,  Bassora  and  Damascus  were  the  principal  centres  at  aonnni 
no  piMijiio  whs  more  skilled  and  mors  productive  in  the  arts  and  trades 

ami  also  in  iiMinr:il  science.    Their  conn reial    relations  extended  '<■' 

almost  .ill  known  countries,  and  the  use  and  knowledge  of  Eastern 
spinvs  ninl  iiruiii.ni iii  wan  greatly  Postered  by  them. 

With  tin'  development  of  the  traditional  knowledge,  the  Arabians 
.il>i>  fostered  the  process  of  distillation  in  ••ounm-tinn  with  the  hermetic 
arr.M  As  early  as  the  fourth  century,  th»*  Greek  scholars  Synesaos  oJ 
IMoloitiaiM-i  and  Z' »siniK >-  of  Panopohs*)  had  described  the  distilling 
apparatus  ami  methods  <>F  the  Egyptians.  ASbins  of  amida,a  physician 
ami  writer  who  lived  in  Constantinople  during  the  beginning  of  the 
sixth  century,  also  described  rh<>  preparation  of  empyreumatic  "iis  by 
downward  distillation  [DaaWtatio  per  dascensnm)-*)  This  as  well  ;■» 
ihc  upward  distillation  [Deatillatio  per  asoensum)  are  reported  by  Sebec 
according  to  Portn'"i  and  other  writers  of  the  sixteenth  century  the 
Arabian    physicians  and    alchemists   introduced    the    condensing;    boba 

\St-i pfritin;i)  for  the  Im-ti.t*  COOHng  «>•  tin1  distillate,  and  n  kind  of 
frarliuaation    fi  >r    the     1 1  isl  ilhil  inn     of    wine.       Geber    in    indend    the   Bali 

si i in-  tin-  Egyptians,  who  possessed  a  bhorough  Knowledge oi  thesubjeet 
of  distillnt  ion  :  of  dry  distillation  and  distillation  with  water  vapor,  ol 
atensHs  ol  glass  and  Biased  earthenware  used  in  the  process, 

\.-\t  to  the  writings  of  Qeber,  those  of  HeBuft,  who  lived  some  time 
between  the  eighth  and  tenth  centuries,  reveal  whart  knowledge  the 
Arabians  had  on  the  Bobjed  of  distillation  and  volatile  oils.  In  the 
chapter  on  oils*)  their  method  of  preparation  is  described.     Most   <if 

tin  in  are  aromatieed  fatty  oils,  only  juniper  oil  and  oil  from  n-sphaltntn 

were  [irrpared  by  destructive  distillation.  According  to  Bergmann,7) 
Bfesnt  is  supposed  bo  have  been  acquainted  with  distilled  rose  oil  and 
oil  i  if  amber. 

Other  Iranian  physicians  also  give  inforrnfiti.ui  about  distilled 
waters  and  oils  of  that  period.  Tims  lint  Khaldun8)  of  the  ninth 
century  mentions  that  distilled  rose  water  "as  an  important  artieis  of 
''iniiiii.-rr,-  of  the  I'.-rsians  during  his  and  the  previous  century,  Nonas 
Theophanes0)  who  in  the  tenth  century  was  physician  ol  Emperor 
Mielmel  VIII  iii  Constantinople,  recommended  rose  water  as  a   medica- 
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1)  HIhiki'Iii.'  tbaailM  rte  .  p.  7. 

■  u.i,it-..    l-.i.  p,   :i«U. 

•  )    Synt'Hlilh  ill.'  r.-lirlltiiH,    Up     28,  p.  11 
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ment.    The  Syrian  physician  Berapion  (Janus  Damaacenus)  who  lived 
in  the  ninth  century;  also  Aveuxoar1)  who  lived  about  a  century  li 
and  win i  was  physician  to  tli'.'  Caliph  Ebn  Attntin  ol  Morocco,  used  row 
water  as  an  eye-remedy  and  row  oil  sugar  as  an   internal   r»-iin'«i v,-.     In 

i r i . ■  •  I i i - ; 1 1  writings  "f  Aim  Dsi-liafar  Ai  Inmil,  an  Arabian  physician  of 
the  eleventh  century,   wliii-li   weir  translated    into  k   by  Synesius   >>\ 

e< .n-iaiiiinoplf,  roae  water,  rose  oil  and  camphor  aromenti d  among 

the  eurrenl  remedies.*) 

While  Oeber  was  the  first,  ami  also  the  most  important  Arabian 
writer  who  wan  acquainted  with  distillation,  the-  writings  of  Albncaafa 
who  lived  three  centuries  later,  reveal  such  an  exact  knowledge  of  the 
subject,  that  tlif  though!  sim'ims  justified  that  distillation  was  largely 
practiced  by  the  Arabians.  Tin-  "Liber  servitoris"8)  of  Albucusi.s  eon- 
elear  description  of  Tin-  pro.-ens  of  distillnihm.  also  specific 
directions  for  the  distillation  e.  g.  of  water,  acetic  acid  ami  alcohol. 
TorWt  IWgiimnn. j  >  the  Swedish  chemical  historian,  regards  this 
description  as  one  of  the  first,  ami  best. 

During  ill.-  period  from  ti ighth  to  the  twelftb  centuries,  many 

Arabian  scientists  were  especially  active  in  farthering  tin'  sciences  of 

[icins  and  materia  medica.  Distillation  was  frequently  resorted  bo 
as  a  meane  ol  securing  the  active  constituents  ol  <  I  rugs.  In  *pite  of 
the  crude  methods  often  employed,  it  seems  probnble,  therefore,  that 
tii--  volatile  oils  which,  no  doubt,  separated  at  times  must  have 
attracted  the  attention  of  the  curious  experimenter.  Owing  to  the 
Complete  lack  ol  knowledge  regarding  the  nature  of  the  oils  aa  well  as 
on  account  of  the  idea  that  the  distilled  waters  contained  the  subtle 
active    ingredients    of    I  he    drugs,    the    oils    which    separated    may    have 

ived  but  little  consideration,  being  regarded  as  crude  separations. 
They  were,  therefore,  not  valued  highly  and.  as  The  literature  of  that 
period  shows,  only  a  few  ol  them  found  application. 


The  desire  to  transmute  the  luiser  metals  into  gold,  which  began  to 

predominate    in    the    eleventh    century,    brought    about      the     decay  of 

Arabian    science.      From    the    conquest   of    Hngdad    by    the    Mongols  in 

>.N  dates    the    political  downfall  of  the  Arabs.      In    Spain    and  also  in 

Italy,  through  their  school  at  Salerno,  Arabian  science  still  held  sway 


«l  LU>*r  Thelilrr  etc.,  Liber  7.  fol.   1;    Lib.  6,  cap.  '.»,  f«il.  44. 

I)  Byowtu  ile  febm.iiH.  pp,  58  ft  340. 

■)  See  Arahlmi  utIIit  hihIit  BIlilbiKmjih.v. 

I  e.  reiumnn.  Blatoiiae  cblmla*.   Comp.  also  Liber  Serv it orl«,  !ol.  SSUli.  841b£!U2. 


20  Historical  Introduction. 

for  some  time.  In  these  countries  also,  through  the  crusades,  Europeans 
became  acquainted  with  Arabian  scientific  ideas,  as  well  as  with  their 
methods,  among  others  with  the  process  of  distillation  and  the  utensils 
used  in  this  process.  In  the  European  countries  alchemistic  speculations 
were  welcomed  in  the  monasteries  where  mysticism  and  faith  in  miracles 
were  at  home.  Though  distillation  did  not  become  a  lost  art  by  any 
means,  it  was  employed  principally  in  the  search  for  the  philosopher's 
stone  and  the  panacea  for  all  human  woes. 

The  distillation  of  alcohol  also  was  given  much  attention  during 
this  period.  ThuB  the  Cardinal  Vitalis  de  Furno  at  the  beginning  of 
the  fourteenth  century  declared  it  a  true  panacea.  Albertus  Magnus 
(1198 — 1280),  Bishop  of  Regensburg,  carefully  described  the  distillation 
of  alcohol  in  his  works.  Arnoldus  Villanovus  (1235 — 1312)  seems  first 
to  have  introduced  the  Arabian  term  alcohol  into  German  literature,  and 
on  account  of  its  properties,  designated  it  aqua  vitae. l)  The  latter  was 
also  acquainted  with  the  distillation  of  the  oils  of  turpentine,8)  rose- 
mary,8) and  sage.  His  oleum  mirabile  consisted  principally  of  an  alcoholic 
solution  of  two  of  these  oils.  This  mixture  was  used  as  an  external 
remedy  and  later,  with  the  omission  of  the  turpentine  oil,  as  an 
aromatic  perfume.  For  centuries  it  remained  a  much  praised  specialty 
under  the  name  of  Hungarian  water. 

Alcohol  was  also  used  for  the  extraction  of  spices  and  other  plant 
products.  In  this  manner  alcoholic  solutions  of  volatile  oils,  of  aromatic 
resins  and  balsams  were  obtained.4) 

From  the  thirteenth  century  on  distilled  aromatic  waters  were  more 
extensively  used  as  medicaments.  The  separation  of  oils  both  at  the 
surface  and  beneath  the  aqueous  distillate  was  observed,  but  apparently 
received  but  little  attention.  Owing  to  the  practice  of  using  alcohol  in 
the  preparation  of  many  of  these  aromatic  waters,  the  oil  must 
frequently  have  remained  in  solution  wholly  or  in  part.  Thus,  e.  g.  the 
plants  or  plant  products  to  be  distilled  were  moistened  with  wine  or 
aqua  vitae  before  distillation ;  or  steeped  in  water  they  were  first 
allowed  to  undergo  fermentation.  Both  alcohol  and  volatile  oil  were 
lost,  in  part  at  least,  by  submitting  the  plant  products  to  a  process 
known  as  circulation,  a  preliminary  operation  consisting  of  more  or  less 
prolonged  digestion.  In  this  manner  inferior  distilled  aromatic  waters 
were  obtained. 


))  Opera  omnia.  Lib.  de  vlnls,  p.  55S.  3)  Opera  omnia,   Lib.  <le  vlnin,  p.  589. 

3)  Hervlaruni  practicae,  p.  1055.  *>  Ph.  L'lstailll.  Caelum  philoHophorum. 


History  of  Ynhitilf  Oils. 


21 


Nevertheless,    several    of    tli*-   more    import .'i nf.   experimenters    and 
written  of  thai  period  knew  and  described  volatile  oils,    in  addition  bo 

the    Oik    of     terpentine    ami     rosemary     already     tin-nt  iom'il,     Anioldils 

Villanovus >  i  and   Km  \iinimlu.-  Lullns- 1  describe  the  distillation  ol  oil 

<ii'  s;i-v:    S:iiicT« i  Aumndon)  that  of  hitter  almond  oil.  nil  ol   rue  and  oil 
ainamon;  Saladinus  of  Aesculo*)   bha1  "I"  oil  ol  POMOIld  Oil  of  sandal- 
wood.   The  writings  of  their  contemporaries  aba  reveal  a  knowledge  ol 
-  .•  1 1 1 r i  niin-i  distilled  oils  without,  however,  making  mention  of  their 
ass  in  medicine  or  the  arts. 


Tl poch-makSl>g  inventions  . 1 1 ■  < L  diwuVf-ries  nf   thi-  fourTi-eitth    and 

flftrsrmth  centuries  wrought  great  changes  in  the  natural  sciences  and 
their  application.  The  discovery  of  the  new  world  ami  the  eireum- 
kvigation  nf  AfHm  to  the  EaHt  Indies  widened  the  horixon  of  the 
» I » l •  - ,  Tin'  [«']'iod  of  1 1 ii •  Renaissance  ami  the  Reformation  assisted  in 
doing  away  with  the  blind  faith  in  authority,  aol  only  in  theology  but 
in  the  natural  sciences,  as  well,  The  founding  of  universities  and  the 
iiivi-nr i..n  ol  printing  assisted  largely  In  She  spreading  -if  knowledge. 
Thus  information  and  ekfll,  previously  the  secret  of  tin*  few,  now  soon 
became  common  property  ol  many. 

With  Hih  rise  of  Paracelsus,  whotaughl  that  the  object  of  chemistry 
was  tn  make  remedies  ami  not.  gold,  and  the  establishment  "I  the 
latrochemica]  school!  the  art  of  distillation  was  once  more  directed  into 
it*  more  proper  course.  More  particularly,  with  the  separation  ol 
pharmacy  from  medicine  and  the  establishment  of  apothecary  she 

distillation  ol  aromatic  waters  was  carried  on  In  the  laboratories 

these  pharmacies  and  was  hers  developed  until  the  distillation  of 
\  olatile  oils  lieeume  an  independent  industry. 

As  wis  largely  the  rase  with  the  axabians,  she  progress  ol  (she  an 
of  distillation  again  finds  i-xpression  in  medical  literature.  Though 
medical  hooks  became  much  more  numerous  with  the  invention  of 
printing,  they  cease  largely  to  In*  a  source  of  in  form  at  ion  with  regard 
to  methods  of  preparation   ol    rolatus  oils  and  their    introduction. 

erthelesB,  they  give  information  about  the  Introduction  of  aromatic 
drugs   ami   Mi'oriiatii'   waters,     The  numerous  works   that  corns  under 

•  Hi-Tilt ion  may  be  classed  in  three  groups  ol  equal  importance:  the 
astldotarlss  and  later  dispensatories;  the  treatises  on  distillation, 
whieh  were  prominent  from  the  class  of  t&e  fifteenth  bo  the  'lose  of  the 


'i   OperA  ohinln.   I,U»,  <lr  vIiiIm.   fol,  BS0. 
2 1    M«  peri  men  ta  nova,  vol.  .">.  lol.  H2!i. 


*)  Exponltio  Hupra  Antfdot..  fol    32«. 

*)   rnui|.iTiilhiiii  ii  niiiiii  rnrl-irinii.  loL.'HQb. 
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sixteenth  centuries;   and  the  price  ordinances  for  spices  and  drugs  of 
various  cities,  which  came  into  use  about  the  same  time. 

Before  discussing  these  works,  attention  should  once  more  be 
called  to  the  fact  that  the  term  ''distilled''  as  used  in  ancient  and 
mediaeval  writings  is  not  always  employed  in  the  same  sense  as  to-day. 
In  fact,  up  to  and  including  the  middle  ages  it  was  a  collective  term 
implying  the  preparation  of  vegetable  and  animal  extracts  according 
to  the  rules  of  the  art,  or  rectification  and  separation:  it  involved 
such  processes  as  maceration,  digestion,  expression,  straining,  filtering 
and  even  processes  of  fermentation  and  decay. 

Aside  from  turpentine  or  cedar  oil.  the  term  distilled  oil,  as  it  is 
used  in  older  literature,  applies  as  a  rule  to  fatty  oils  which  had  been 
aromatised  with  the  resj>ective  plants  or  parts  of  plants.  That  many 
seeds  ami  fruits  often  yielded  aromatic  oils  upon  hot  or  cold  expression, 
or  when  boiled  with  water  was  also  known  in  early  antiquity.  These 
aromatic  and  aromatised  fats  and  fatty  oils  were  used  medicinally  as 
ointments  and  for  cosmetic  purposes. 

Whether  the  oils  of  rose,  andropogon.  and  calamus,  mentioned  in 
the  Ayur-Veda  as  distilled  oils,  were  such  in  the  modern  sense  of  the 
term,  cannot  be  decided.  The  same  is  true  of  the  oils  of  spike, 
rosemary  and  sage,  as  well  as  of  other  oils  of  later  writers.  Although 
the  Indians,  the  Babylonians,  and  especially  the  Egyptians  were 
acquainted  with  the  art  of  distillation,  and  also  with  volatile  oils,  a 
sharp  distinction  between  true  distilled  oils  and  aromatised  fatty  oils 
does  not  seem  to  have  existed  at  the  beginning  of  the  Christian  era. 
Inasmuch  as  the  aromatised  oils  were  used  principally  in  religious  rites 
and  for  purposes  of  toilet,  it  seems  natural  that  they  were  given 
preference  over  the  distilled  volatile  oils.  Indeed,  the  process  of 
preparation  of  "distilled"  oils  described  by  Dioscorides ' )  and  copied  by 
Pliny2!  is  one  of  aromatization.  It  may  well  lie  doubted  that  volatile 
oils  escaped  observation  by  Arabian  naturalists  and  others  who  distilled 
aromatic  waters,  although,  as  has  already  Uvn  pointed  out,  the 
presence  of  alcohol  in  the  distillate  may  frequently  have  kept  the  oil  in 
solution.  Though  a  numlvr  of  distilled  oils  are  mentioned  in  various 
treatises  and  wen*  evidently  known,  yet  one  of  the  oldest  known  lists  of 
current  drugs  and  spices,  that  of  the  city  of  Frankfort >o!i-t he- Main  of  the 


>•  MoMtii.'ti  0|htn  nHHeoc  .  lib.  1.  »•«!».  58;  tierm.  ir«in»lati.-:;  •■'  ! ".•  »«*••  ■ri'lf"'  work* 
in  Tr»«niinsili>rh*'»  Jour.  «l.  "l'hi»r:ii  .    11.  pp.   11:1. 
•  '•  Natural!*  hl«U«»rirt«\  lib.   !■'*.  cn|».  -. 


un  tic'trucftt  ourcb  Den  wobUicacbte  3obanncm  orucnfmicr  jiit  Stra*sbucfl 

in  ben  acbte  tag  t>cs  megen  ale  man  jell  pen  Ocr  flcburt  Cbrtett 

funtjebnbunbert    Xob  eg  got.    Hnno  1500. 

KlK.  i. 
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year  1450,  does    not    mention  any    distilled    oils.     However,  a  sin 
list  of  Hi.-  sane*  i-ii >•  For  1582  mentions  foi  and  another  of  the 

y.iii    1.7s  7  riimn.'i'iit.'s  fifty-nine   SHOD  oils.1) 

To   return,    however,    to   tufae  literary 
century.    Among  the  raoel  Interesting,  if  noi  themosl  trainable,  an  tic 

on  distillation,  the  ••['h-.sti!lii •lii'ii'lii'i •".     Tlir  first  larger   a 
of  tl  as   written   by  the  Straaebnrg  physician.    EDeronyt 

Brunachwig  (1450 — 1534),  the  two  rolumee  being  published  in  L5O0 
mil  L507  pespectivejy.*)  The  work  describes  principally  the  preparation 
and  osfl  oli  the  much  tended  distilled  waters  {gebmnnte  WSaaer), 
Tilled  cvinee  (gebeannts  HWm-i.  life  elixirs,  simple  and  mixed  oils  and 
balsams.  Il<>»\  little  attention  was  given  to  distilled  oila  is  shown  bj 
the  Eacl    rliMi  i-in  Boor  distilled  oila  are  mentioned  and  described,  viz.. 

oila  of  spika,*)    terpentine,*)   juniper    wood5)    and    rosemary 
Directions  for  the  rectification  of  turpentine  oil  are  also  given, 
shaking  first    with  water,  then  with  row  wetter  or  wine,  and  bj    Boa! 
distillation.    Kxi oleum  bemdiotuai  compoaitain'T)  consists  of  a  distil. 
of    rosemary,    turpentine,    olibanum,     mastic,    ammoniac,    galbam 
opopa&aZ]  cloves  and  cinnamon.    Directions  are  further  given  for  the 
preparation    of  b    number  of  aromatic    balsams,  mixtures  ol  volatile 
oils,  by  the  distillation  of  mixtures  of  oleo  resins  and  spicee  with  tin- 
addition  of  turpentine  oil.8) 

How    little  Tin-   i  the   distillates    was    understood    becomes 

apparent    from    Hruiisehwur's    definition    of    the   process   of  dial  i  1 1  ••  <  I  i<»n. 
He  states  that  it  oonaiate  merely  of  the  separation  of  the  aubtls  from 
ili.'  crude,  to  make  that  which  is  fragile  and  destructible  Indeetructi 
to  PS&der  hum. ii. -Hal   tlmt   wbicb    is    material,    spiritual   I  tint    which    i- 
corporenl.  handsome  tlmt  which  is  not  handsome.     Nevertheless  he  dis- 
playa  a  eonaiderahle  knowledge  ,,f  the  technique  of  distillation.      I 
this  very  reason,  however,  ii   seems  strange  that  no  mention  is  made 
of  ill--  observation   of  oils  when   such   aromatic  plant    products  as  the 
umbelliferous  fruits,  the  Labiate  leaves,  juniper  hemes,  cloves,  cinnamon 
and  other  splcea  were  subjected  t«,  distillation  with  water.    Tins  is  all  Tilt- 
more  remarkable  since  the  volatile  and  even  empyreunmtif  oils  and  ol 
produits  of  distillation  sn  ii.    and  were  regarded,  lik*  ■  alcohol,  as 

the  quintessences  of  the  crude  materials  from  which  they  were  obtained 


■I   Bm     Hi'-     ptfcM     "rflllinnewi    fa 
COrrenpi»jnllnK   yeiir-.    un.l.-r    KlMlnirmphy. 
*>  8«  IIk.   1  and   8,  pp.   28  *n«l  10, 
»)  Hleroo.    DnirmchwlK.    Ubar  da  art* 
dlatlllandl,  Yul.   1,  to  I    7.'. 


t)  ll.l.l-ni,  Vol,   1.  h»l.  as. 

•  I      So  Vol    ?.  M.  i'N'.'. 

«»        do  V(.l.    1.   loL    5'2. 

ti      do  Vol  i.  lei 

«l        dO  V  r.l     9     K.l.  271. 
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Brunachwi^'s   ■ii.--sTillirlni.-li"   was  followed   In    a    numbe*  of  similar 
treatinpH.  nil  of  which  reveal   the  important   position  which  the  diBtdlled 
.■1-1  in  the  nun rria  im-ilira    of   tin-  sixiii-ni h  century.     To   some 
extent   they  contribute  to  the  history  "f  the  volatile  oils  themselves. 
About  twenty-five  yean  after  the  publication  of  Brunschwi  tiae, 

tlie  snmller  wmk  of  Philipp  I'lsrad,  physician  and  professor  of  medians 

in  NiiriiU'iy.  ;i  ppi-a  .n-«l  '  |  ami  became  wi.li-lv  known,  Ulstad  held 
n«>t  ions  similar    In    those  erf    Brunsohwig    with    regard    to    the    itatiin 

distillates,  and  since  bis  quintessences  contained  more  or  teas  alcohol, 
no  mention  is  made  of  the  oils  themaelvea.  The  principal  value  which 
these  works  have  at  the  present  time  as  far  as  the  history  of  vol. 
oils  is  concerned,  lies  in  the  thorough  and  careful  description  and 
figurative  reproduction  of  the  methods  of  distillation  and  utensSa 
employed  al  I  liar  t  imp. 

Lbotri  56  yean  alter  the  appearance  of  BrnnBchwig'e  "Deetillir- 
bnch"  and  ~x  years  after  thai  of  the  Oral  edition  of  ristnd's 
"Coehun  Phitosophornm,"  VVulther  Hermann  Eteiff  (Gnaltberua  H. 
Ryff).  who  was  Burgeon  In  Btraaaburg  during  the  first  half  of  the 
sixi.i-nili  ivniiirv,  published  a  third  treatise8)  of  this  kind  which  for  a 

Long  ii was  held  in  high  repute.    His  definition  of  distillation  does  not 

differ  materially  from  thai  ofl  Bfunschwig,  In  tin  lasi  pan  of  nh«'  hook 
hs  alsn  describes  "the  corred  method  of  preparing  by  means  of  artificial 
•  lisiillaii.iii  several  precious  oils.'1  They  are  distilled,  some  of  them  with 
wine,  from  myrrh,  li.jiii.1  storax,  Bagapenum,  o]>o|ianax.  uininoiiiac, 
atoras  riilaini  a.  Baoocolla,  benzoin,  labdannm,  ^ilhanum.  turpentixie, 
mastic,  sandarac,  guaiacwood,  rosemary, spike,  anise,  cloves,  cinnamcRij 
mace,  Bafron,  and  from  various  mixtures  of  spices  (balsams). 

Under  spike  and  lavender  oil  (fol.  Ihgi  he  mentions  that  these  oue 
are  commonly  imparted  From  (Vanes  in  Hinall  bottles  and  sold  at  a 
high  price.  In  his  "Beformirte  Apothek"  which  was  published  in  1563 
be  siat.'s  (fol.  1  s H >  thai  "when  lavender  Dowers  are  distilled  a  h 
oil  usually  Hours  on  the  surface  of  the  distulate.  In  France,  in  tibs 
province  about  Narbonne,  where  the  plant  grown  abundantly  it  is 
especially  distilled;  Kkewise  oils  from  other  useful  and  fmgranl  herbs, 
flowers,  fruits  and  roots."    This  statemenl   is  of  special  interest  inas- 

tiin.-i)  as  it  Beams  to  !"■  ti ariie&l   reference  in  German  literature 'to 

the  French  volatile  oil  Industry  which  evidently  dates  back  as  far  as 
tabs  early  part  of  the  aksteenth  asatury. 


I  ■  SM  bililioKmi.li  v 

.'.   'Hinlifi.    Kyrt,    N.-.i   KTOM   I ..■- 1 1 1ll rl.n.-h,      B*»  MMIOKI 
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Sow   little   Kyff   knew    about    tin-*   nature  of  volatile  oils   beec 

apparent  from    fill.  1ST  ami    ISfS  whi'iv    hi>  <L-si -ribes  "hot!    blMM    several 

strong  riti-l   good   spices   precious   oils  can  i*1  distilled."    To  pi-ppare 

specially  good  oik  from  cloves,  nutmeg,  mace  uimI  safron  these  spices 

to   Ih-  comminuted   and    distilled  -.villi  rectified  spirit.    When  the 

"spirits"  have  been  distilled  oil  and  oil  begins  bo  come  over,  the  mass 

to   be   i.-ik-'ii   out- ami   pressed   lift  ween   warm    plates.      The  oil    thus 

lined  is  to  be  rectified  by  "circulation"  nnttl  it  is  dear. 

Brunschwig's  •  I >■  '^t il  1  ii-i »m -H "  Beams  t<»  have  Simulated  the  distiller 
felon  of  aroiititric  waters  and  of  spirituous  aromatic  distillates,  and  their 
introduction  into  medicine,  as  well  as  the  art  of  distillation  iteelf.  li 
would  appear  thai  bis  and  other  treatises  of  a  like  nature,  in  e  measure 
;ii  least,  displaced  the  older  imtidotaiii's.  IIdwi'vit,  in  t  li*-  ••ours*-1  "f  the 
sixteenth  rentury  Tin-  latter  were  also  reprinted  aini  revised  in  various 
European  cities,  among  the  principal  treatises  in  this  group  are  those 
•  A  Valerius  Oordus  and  Conrad  Qesner,  whose  wiitinga  acquired  great 
reputation  and  Berved  us  the  standard  for  others.  Valerius  Cordus 
bora  in  1515  in  Bimshausen.  Ilis  father  was  professor  of  medicine 
in  Marburg'.    Here  he  studied  medicine,  receiving  the  bachelor's  degree  in 

II.    In  tlnj  same  year  In*  went   to  Wrttenberg  t<>  attend  the  lectures 

Ifelanchthon,  and  soon  received  permission  bo  deliver  a  coarse  of 
lectures  on  the  materia  medics  of  Dioscorides,  Efe  died  1.VI4  in  Eknne. 
His  commentaries3)  on  Dioscorides  and  other  scientific  writings  were 
published  after  lii.-^  death  by  Conrad  Qesner  (1516—1565)  of  Zurich,  a 

rated  medical  writer,  who  probably  made  additions  of  his  own  feo 
I  be  text  of  Cordus. 

These  "Annotationes"  of  Cordus  are  of  special  importance  i"  Che 
history  oi  volatile  oils,  partly  on  account  of  the  reputation  of  the 
author,  partly  because  >>i  his  knowledge  of  the  subjecl  and  also  bseauaa 
appeared  in  u  century  thai  was  90  productive  of  literature.  Whereas 
Brunsehwig's  hook  reveals  a  retrogression  in  the  technique  of  dis- 
tillation as  compared  with  the  Arabian  period,  Dlstad,  Kyff.  Uatthiolus, 
Lonker  and  others  made  many  improTOmente  themselves  and  also  made 
known  many  of  tli<-  older  pieces  of  apparatus  rlmt  had  been  forgotten. 
Cordus  and  Qesner  utilised  their  discoveries  ami  wenl  even  farther. 

In  the  chapter  on  the  distillation  of  oils.")  Oordus  discussed  the 
nature  of  the  "extracts"  of  plants  obtained  by  expression  and  dis- 
r illation.     Concerning   the   oily   plant    extracts,    Cordus    distinguished 

1      St-.-   Hll»a..prn|ih,v. 

•>  Liber  de  urtiflclo^ln  extrui-cl>»iill>tiN,  lol.  S36    -i  UN    Mmotntlone*. 
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between  the  viscid,  fatty  oils  (oleum  crassum,  viscosum,  terrestre) 
obtained  by  expression,  e.  g.  of  seeds,  and  those  of  a  spirituous  nature 
(aerea)  which  can  be  separated  from  the  "terrestrial"  substances  by 
distillation.  As  illustrations  of  the  first  class,  he  mentions  a  number 
of  the  common  fatty  oils,  as  illustrations  of  the  second  class  the  oils 
of  carpobalsam,  *)  cardamom,  cubeb,  pepper,  cloves,  cinnamon,  mace, 
nutmeg,  lignaloes  and  those  of  some  of  the  common  umbelliferous 
fruits,  such  as  anise,  fennel,  caraway,  cumin,  angelica,  Ligustrum, 
Lihnnotus,  Pastinaca,  Apium,  Petroselinum,  Pimpinella  and  Anetbum. 
In  his  description  of  the  properties  of  volatile  oils,  Cordus  makes 
mention  of  the  remarkable  property  of  the  oils  of  anise  and  fennel  to 
congeal  to  a  butyraceous  or  spermaceti-like  mass;  also  of  the  property 
of  the  oils  of  cinnamon  and  cloves  to  sink  under  water.  The  method 
of  distillation  of  volatile  oils  has  l>een  carefully  described  by  Cordus, 
the  description  being  accompanied  by  a  cut  of  a  primitive  glass  still 
constructed  by  himself.2) 

Of  still  greater  value  than  the  "Annotationes"  of  Cordus  is  tlie 
"Thesaurus  Euonymi  Philiatri"  of  Conrad  Gesner.  The  Latin  edition 
was  possibly  published  as  early  as  1550;  a  German  edition  in  1555 
under  the  title  of  "Ein  kdstlicher  theurer  Schatz  des  Euonymus 
Philiatrus."  Compared  with  Brunschwig's  treatise  it  not  only  reveals  a 
decided  advance  in  the  technique  of  distillation,  but  the  first  German 
edition  of  1555  also  contains  several  chapters  on  distilled  oils 
(pp.  212—249)  and  on  "balsams"  and  other  mixed  oils  (pp.  249—273). 
The  distillation  of  a  number  of  oils,  viz.:  of  the  oils  of  lavender,  rose- 
mary, rue,  cinnamon,  cloves,  nutmeg  and  others,  in  described,  and  the 
description  accompanied  with  cuts  of  the  apparatus  to  be  used;  also 
the  distillation  of  juniper  berries  and  juniper  wood  by  destillatio  per 
asceusum  and  destillatio  per  descensum.  The  oils  of  galbanum,  lau- 
danum, myrrh,  opopanax,  liquid  storax  and  st,vrax  calnmita,  mastic 
and  turpentine  are  described.  The  oils  from  guaiac  wood  and  sandal 
wood  and  from  several  other  woods  and  barks  are  mentioned  (pp.  244 — 
247)  and  their  distillation  described. 

Gesner's  notion  about  the  nature  of  the  volatile  oils  does  not  differ 
much  from  the  traditional  one  mentioned  in  connection  with  Brunsehwig. 
His  practical  conception  of  a  volatile  oil  is  also  rather  confused,  for  in 
describing  the  several  methods  according  to  which  one  ami  the  same 


i)  The   frultH  of  lialsamea  meccanenala  01edlt«t-h   {Halsannidtrmlron   opobalHamam 
Kunth)  were  formerly  known  m  carpobalaamum  and  lined  medicinally. 
»)  De  artlflrloMiH  extracttonlbua,  vol.  2,  fol.  226. 
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"distilled"  oil  can  be  obtained,  be  no1  only  enumerates  distillation 
proper,  but  also  the  (lijrestiou  with  fatty  oils,  e.  jr.  for  row  oil  (pp.  2J4 
and  236),  lavender  <>ii  (p.  837 1,  marjoram,  myrrh  and  other  oils  (p.  39S  t. 
another  method  applied  to  nutmegs,  mace,  etc.,  ta  to  moisten  with 
alcohol  and  distill  until  oil  begins  to  come  over.  The  process  is  then 
mxptod  and  the  oil  expressed  with  the  aid  of  warm  plates.  The 
aromatized  fatty  oil  rims  obtained  is  then  distilled.1)  He  also 
fr»'ijii*-iii l>-  directs  the  plant  material  to  Im<  moistened  with  alcohol. 
Such  Sowers  as  have  e  delicate  fragrance  are  directed  to  Ik-  placed  in 
layers  in  the  still  which  are  eeparated  by  similar  Layers  of  odorless 
Sowers  or  leaves.  These  are  to  absorb  part  of  the  aroma  and  thus 
assisl  in  imparting:  it  to  the  distillate.    'Die  oil  of  lavender  Bowers  be 

rlinnts  tn  !«■  made  liy  first    distilliue    T In-   aromatic    water  from    a  glass 

retort.  This  water  is  eel  aside  in  a  warm  place  during  the  entire 
timet  when  the  oil  and  some  water  will  disiill  over  spontaneously. 
Tli>'  nil  thus  obtained  is  to  lie  rat-dally  separated  from  the  water  ; i ml 
prewrvf.l  in  n  jrht-sK  vial.2) 

of  this  period,  one  important  author  remains  to  l>e  mentioned,  viz.: 
Giovanni  Battista  delta  Porta  (1537 — 1815),  a  broadly  educated 
Neapolitan  noMiaunii.    of  his  works,  published  in  twenty  books,*)  two 

of  special  Importance  for  the  history  o!  eolatHe  oils,  his  "Liber  de 
-I  illations,' '  and  hia  "Liber  de  vinis."  Porta  lias  a  clearer  conception 
of  the  process  and  of  the  products  ol  distillation  than  any  of  his 
contemporaries,     Both    books,    published   about   1560,   reveal    a    mon> 

iir>-ii..|isivi-  knowledge  ol  facte  and  oi  literature  than  any  of  their 
predecessors.  They  are  further  characterised  by  originality  of  in- 
i  in  and  presental  ton. 

porta  distinguishes  clearly  between  expressed  fatty  and  distilled 
oUs  and  describes  the  methods  aeronlinjr  to  which  they  are  prepared. 
He  also  describes  the  preparation  of  aromatic  waters  and  the  apparatus 
b-j   means  ol  which  the  volatile  nils  ran  be  separated  from  the  aqueous 

illate.  However,  in  spite  of  his  practical  insight,  Porta  still  adheres 
to  the  traditional   Conception  of   the  nature  ol    volatile  oils.1)      He    also 

retains  the   term   oil   tor   hygroscopic   substances,   such   as  ateom  at 

s.ilibiis,  ol.  ex  t;irt;iro.  ol.  ex  SOcfa,  fete, 

'fiii-vr  sixteenth  century  treatises  on  herbs  and  bheir  distillation,  as 
well  as  6  number  of  less  important  ones,  were  the  principal  hand* 
books  for  the  preparation  of  medicaments,  especially  of  distilled  waters, 


lrt«ttlcfa«r  thflurar  Schats,  tot.  31 5—&1T. 
>)  rbldem,  M,  222 


■i  i   IV. rim- ,  ItaglM  nntiirfiljrt.    S.Tllltil. 
'.  De  -l.HUllaOcine,  p.  86T. 
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oils,  and  vmous  distillates.    At  first   they  supplemented  bbe  older  nnti- 
fearjaa,   later  1 1  »«-->'   replaced   bhem.    Tin-  gradual  change  froj 

treatises  mi  iliKtilltiTinii  in  tin'  -n.;i]|n|  ilispiTisji t c»H»'s  is  marked   hythe 
;i[«i»Mi-ain-.'  dt  si'vi'i-al  works  classed  niih  the  latter.     Those  ol  Ortolfl 
bfeydenbergsr,'3)  and  the  later  ones  ol  Otto  BrimMs2)  (14hs — 1534), 
Leonhard   Fuehs*)  (1501—1586)   and   of   W,    K.   Kyffh  [first  hall 
sixteenth  century)  may  here  be  mentioned. 

Willi  the  appearance  of  l'nrnreisuj?  1 14!>H— I."i41)  and  the  spread  ol 
biifl  iatrocbemlcaJ  ideas  in  medJcSne,  vegetable  psmedies  losl  their  Eonnsr 
impiM  ban* i -.  their  place  being  taken  more  or  less  by  rbanirnl  prod  in -r.*. 
Thos  i li«-  dietiUed  waters  had  to  surrender  their  supremacy.  Thia 
reatzlted  in  ;■  h-ssi-aing  of  appreciation  of  the  "Krfinter-"  and  "DestilBr- 

iiii'lpi'       The  volatile  oils,  however,  gradually  taking  thr  plat >f  the 

■  listilh-ii  waters,  gained  in  Importance.  This  change  war-  eontempo- 
r: 1 1 as  with  the  transition  from  the  "IVNtilliHiii.-lii-r"  to  the  dis- 
pensatories. Although  this  change  was  drought  nhont  gradually,  it  is 
usually  identified  historically  with  the  appearance  of  the  "Ihspeusa- 
torinni  \iiii<  inn"  nf  V.-ih-riiiH  CordUB  in  the  year  1546. 

While  in  Wittenberg,  Cordus  was  in  the  habit  of  visiting  with  beta 
an.  Ic  wht»  from  1582  to  L560  was  proprietor  of  the  "Salomo-Apotdieke" 
in  i^ipzig.  Ben  bsaannn  bo  havo  taken  ax  active  internal  is  the 
nf  distillation  and  i"  making  nhemico-pnannaioeiitkaJ  preparatic 
At  BaUa'e  instigation  and  with  ins  assistance,  ford  us  eollecteii  tried 
formulas  for  the  preparation  -if  distilled  (raters  and  other  cnrrenl 
pharmaceutical  preparations,    These  were  published  by  Rnlln. 

This  compilation,  and  still  more  his  lectures  nil  tin-   materia   m.-.li.i 

of  Dioscorides  as  well  as  bis  "Hietoria  Plantarnm"  published  In  L54Q, 
li.nl  established  the  fame  of  the  young  scholar.  On  one  <»f  his  botanical 
excursjone,   Cordns  appears  to   have  stupi*-.!   at    Xhi-iiImtu   win-iv   he 

reOStTSd   due  attention    in    medi.-al    rircl.\s.       In     l.'.bJ    tin-  rimm-il    nf    thai 

city  charged  him  with  i  in-  preparation  oj  a  dispensatory  for  the 
guidance  oi  phyaicianB  nnd  apothecaries  ol  that  municipality.  This 
task  •'onlns  .iiiMiriiphshi'il  with  the  aid  of  his  uncle  Ralla  and  oj  Casual 
Pfreund,  b  Friend  and  able  apothecary  at  Torgau.  The  book  was 
iiiv.nii.lv  received  try  the  council  of  Numberg  and  was  published 
in  L546,  two  years  after  tin*  death  <<f  its  author.  Several  edition! 
appeared  in  rapid  Bucceeeion,  the  third  Nurnberg  edition  bearing   the 

i.   Ariui'llMirli. 

*)  Spiegel  dw  Arnnct;  and  Reforinmlnn  Sw  A|>ntln>keii. 

a>   Annotntluiien  tie  «l  inpllclliiiK. 

*i  Ret<>rmirt«.'  dmtaclM   kpotiMk. 
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date  L&48.  as  an  authoritative  toe&tiae,  obeboofe  seems  bo  have  Found 
general  recognition.  It  was  frequently  reprinted,  both  in  its  original 
Eons  and  with  the  additions  made  by  Oonrad  Gesner. 

The  long  iiil»-  "f  this  work  was  abbreviated   to   'rDispensatoriuin 

Niiririun  '* > |  and  it  is  commonly  regarded  :us  (he  hi>t  in-rriiun  pharma- 
copoeia, though  this  isnol  quit**  true.*)  Ii  was  recognized  as  standard 
up  bo  the  close  o(  the  seventeenth  century,  although  it  had  i"  share 
honors  with  1 1 n-  AujrHhnrg  Pharnineopoeta  of  Adolph  (lint,  ;md  several 
other  local  pharmacopoeias. :!i 

Notwithstanding  the  wiint  of  Q  dear  underNtamluij;  of  the  nature  of 
distilled  oils  during  the  whole  of  tin-  sixteenth  and  pari  of  the 
enteentb  i-emm-ies.  their  preparation  whs  h uttered  Bind  their  use  in 
medi'iin'.  the  arte  and  in  the  household  increased,  among  the  medical 
experimenters  and  writers  of  this  period,  Jolinmi  Wlnther,*)  professor 
of  medicine  in  Btrassburg,  seeniB  to  have  distilled  a  large  Bumbei 
the  more  common  volatile  oils  with  great  care,  Moreover)  the  dis- 
tillation ol  aromatic  waters  and  volatile  oils  was  being  conducted 
principally  in  the  pharmaceutical  laboratories  where  both  the  process 
and  the  utensils  were  rorionsty  improvnd  in  the  eourse  oi  time. 

In  addition  to  the  Nnraberg  ami  Auysbur;:  plmrmneopoeiaH  and 
similar  authoritative  works,  the  municipal  price  ordinances,  which  Hi  nee 
the  sixteenth  century  wen*  issued  in  various  cities  to  regulate  the  snle 
of  drags  and  spices,  ate  reliable  boupoob  of  Informalson  concerning  the 
introduction  of  distilled  oils  into  medicine  ami  the  urts.  As  documents 
i  aimilar  importance  t<»  the  price  lists  of  modern  wholesale 
merchants  and  manufacturers. 

The  following  list  has  been  prepared  with  the  sad  of  the  previously  dis- 
cussed historical  documents.4)  It  should,  however,  lie  definitely  under- 
stood that  the  dates  given  are  not  necessarily  those  of  the  first  Infero- 

due'  ion  or  use,  I  ait.  those  of  their  le«ri  nit  ion  as  articles  of  commerce. 


■  in|>.  HLblloKraph.V- 

*  i  See  Ortloli  v.  Bayrland,  Armelbucti. 

»i  S.t*  Bibliography:     Pharmacopoeia*  ol  anBibuTgi  Antiv.-rp,  ColoKne  mid  Melc. 

*)  In  ncUlltkin  t>i  tin-  •'  D'-ntHllrbflcher"  prevlousl.v  mentioned,  th<-  Mlowlwr  j>hnrnm- 
eopoeinl  worka  have  been  nMd  in  the  compilation  of  this  list:  Ot  the  "Diepensatoriuni 
Kortaatn"  the  adldona  of  1046,  1063,  IB6Q,  LOSS,  1080,  LOSS,  10&8  and  ISISi  --r  t  l.r 
"Phariiiu. sopoM  Atutuitana"  the  edltbms  of  ir.su,  i  r. .  »t  mid  1040;  and  the  "Dlapeaaa- 
torlnm    BrnndenhurKtenm"  of  1608. 

Of   the    larif"    n  timber   Of    miiiili  l|iul    price    imllrmliCeK    the    fiillowlna  n  n-ull.-l 

Franlcfort--m-tlie-Mnlii,   (or   1088.    I'.hT,  1668,  1710;   Numbers,   lor  1000,    1618,  1694, 
1644,  1603;  Warm*,  15S3;  Btraaabtu-g-,  ISPS;  Witfabeyg,  1690,   LSSSj  BaJbMwtadt, 
1607,    ISeti    Bftllfl,   1043.   1700;    I  Tim.    1640;    Bremen.   1644,   18645    Dread.n      i 
LeJpalK.  I860,  168tt,  1884;    Berlin.  1574;   OotaffO*,  HV2H. 

o|)r  of  anliiuil  origin  are  not  included  in  thin  lint. 
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Distilled  oils  known  and  in  use : 

Up  to  the  beginning  of  the  sixteenth  century: 

The  oiln  of  benzoin,  calamus,  cedarwood,  costus  root,  raastix,  rose, 
rosemary,  sage,  spike,  turpentine,  juniperwood,  frankincense,  cinnamon. 

To  these  were  added : 

From  1500  to  1540: 

The  oils  of  lignaloes,  angelica,  anise,  cardamom,  carpobalsam,1) 
cubeb,  wild  caraway,  fennel,  caraway,  libauotis,  lovage,  mace,  nutmeg, 
Pastinaca  saliva  L.,  pimpinella,  pepper  (from  Piper  nigrum),  celery, 
sandal  wood,  juniper  berries,  juniper  tar  (Oleum  cadinum),  raastix. 

From  1540  to  1589: 

The  oils  of  elecampane,  ammoniac,  horehonnd,  anime,  asafetida, 
basilicum,  bdellium,  monntain  melissa  {Calaminta  montaua),  mountain 
thyme  (Thymus  acinos),  amber,  citrus,  coriander,  "costiver*',  dill, 
origanum,  sweet  marjoram,  elemi,  galbanum,  galangal,  guaiac,  chamo- 
mile, Roman  chamomile,  spearmint,  labdauum,  lavender,  lemon,  spoon- 
wort,  laurel,  "marum  verum",  marjorum,  balm,  mints,  carrot  seeds, 
feverfew,  cumin,  myrrh,  cloves,  opopanax,  parsley,  pepper  (from  Piper 
loogum),  summer  savoy  (Satureja  horteosis),  European  penny-royal, 
orange  peel,  tansy,  wild  thyme,  rue,  rhodium,  sagpennro,  sandarac, 
sassafras,  false  cumin,  storax,  tacamahac,  tar,  thyme,  iris,  worm- 
.  wood,  hyssop,  zedoary  (root),  saffron,  grains  of  paradise. 

From  1589  to  1607: 

The  oils  of  Chaerophyllum  bulbosum,  peppermint,  savin,  white 
mustard,  seseli,  zedoary  (flowers). 

From  1607  to  1652: 

The  oils  of  ginger,  arbor  vitae,  costmary  (Tanacetum  baisamita). 

From  1652  to  1672: 

The  oil  of  cow-parsnip  (Heracleum  sphondylium),  cascarilla,  cypress, 
Antbriscus  cerefolium,  Eupatorinm  cannabinum,  black  mustard. 

From  1672  to  1708: 

The  oils  of  valerian,  bergamot,  mugwort,  box-tree,  masterwort, 
neroli,  Oleum  templinum  (from  Pinus  pumilo). 

From  1708  to  1780: 

Bitter  almond  oil2)  and  oil  of  cujeput. 


i)  See  footnote,  p.  28. 

')  Bitter  almond  oil  and  several  other  poUonous  oils,  buoIi  as  cherry  laurel  oil  were 
excluded  from  general  commerce  on  account  of  their  poisonous  properties  Hence  they 
do  not  appear  In  the  price  ordinance**.  Inasmuch  an  they  were  not  used  medicinally 
when  they  first  became  known,  they  do  not  appear  in  the  phnrmacopoelal  treatises. 
Both  of  the  above  mentioned  oils  were  known  before  the  middle  of  the  sixteenth 
century,  bitter  almond  oil  even  during;  the  ndddle  ages. 


As  has  already  been  shown,  the  art  of  distillation,  particularly  as 
applied  to  volatile  oils,  made  considerable  progress  dozing  the  sixteenth 
century,    Tin*  knowledge  oi  tin*  nature  of  tin'  nils  themselves,  bowerer, 
roads  l»iit  little  genuine  advame.    Duriny  th^  sewnt^ntli  century  Um 
conditions  tot  advancement  were  even  less  Favorable  1 1 1 .- 1 1 1  dm 
eentb.    The  thirty  yean'  war,  whirl,  nffwted  so   many   Em-opi 
itries,  woU  aigh  crushed  formally  and  fur  almost  b  century  stag- 
.1  tin'  scieul ill"'  ami  mdastrisJ  Life  of  i he  nation,    in  man]  instances, 
traditional  knowlnd^re  of  the  arts  and  trades  Iwaim*  lost.    Superstition 
fhmnahed  and  with  it  alchemy.    Dotfn&  the  BBventeeirth  cauftnry  then 
poors  alchemists  in  Sermany  bhan  doping  the  two  previous  on 
war   had   produced   a  inch  of  hinds  <ii    the  courts  so  that   Ghees 
beoame  s  productive  field  for  cuttfvatkra    by  the  adepts.     Hut   few  of 
these   attained    practical    results   of  any    kind.     Among   the    lew    wan 

btgsr  (1685—1719)  wlm    instead    of    traasruntii  nn'tals    into 

gold  succesded  in  making  porcalain.  That  under  mith  eonditionB  science 
could  make  but  little  progress  is  self-evident,  Indeed,  scientists  and 
physicians  as  well  as  all  classes  of  bxtelligsnl  society  were  eithec  open 
or  safsrst  adherents  of  tlin  theory  of  transmutation. 

Wlali'   t  1 1+-   desire  to  i-omvrt    r  1m*    haser   mstalfl  ii  i  r « »  gold    ones  moiv 

i  iii«'  well  nigh  universal,  there  were  a  few  who,  away  Erora  bhe  seat 
of'waVi  cultivated  science  nnd  with  it  the  art  of  distillation,  among 
bhsaa  are  Job..  BaptieUi  van  Hehuoui  in  BriiHwds  fl."»77— 1044),  Johans 
Rudolph  Glauber  in  Amsterdam  (1604—1688),  Nicolas  Lemery  in  Paris 
i  L645— 171  "O  and  VV  it  helm  Homherjr  in  Paris  (1632—1715}. 

About  iiiis  linn-  salts  were  added  to  bhe  water  In  the  still,  >■.  g. 
common  salt,  potash,  alum,  tartar.    The  idea  was  to  make  the  water 

rier  and  thus  prevent   the  plants  from  settling  bo  bhe  bottom  and 

g  burnt.  Possibly  ii  was  round  that  in  some  instances  a  larger 
field  oi  oil  was  obtained.  Glauber  also  made  similar  uw  "f  inuvintir 
add. 

These  presumptive  improvements,  however,  did  not  raise  the  art  of 
diatillation  in  general  above  the  basis  of  empirical  experimentation,  and 
ili<*  seventeenth  century  closes  without  having  made  any  material  con- 
tribution to  the  history  ol  volatile  oils.  Neither  did  the  eighteenth 
•  much  to  add.  The  phlogistic  theory  conceived  by  J.  J. 
Bechec  (1685—1681)  and  logicaly  worked  oul  by  G.  II  StahJ  (1660— 
1784)  tailed  altogether  in  throwing  new  li-ln  mi  the  i.i-^inio  world  ami 
thus  could  no!   assisl  in  u  better  andsrBtanding  of  the  composition  of 

ilr  oils. 
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Renewed  progress,  however,  in  the  manufacture  and  use  of  volatile  oils 
in  to  lie  recorded  duriiur  the  eighteenth  century.  The  technique  of  distilla- 
lioii  was  improved  in  the  laboratories  of  the  apothecary  shops  where  the 
oils  were  Inrp'l.v  distilled  and  a  lietter  product  was  prepared.  The  oils 
found  application  not  only  in  medicine,  hut  also  in  the  arts  ami  in  the 
household.  The  uumher  of  oils  mentioned  in  municipal  price  ordinances 
ami  other  literature  up  to  l.~»00  had  linen  only  thirteen:  in  l.~>4()  the 
iiuinU'r  had  increased  to  thirty-four  and  in  lott!)  to  one  hundred  and  ehrht 
oils.  Tin*  "Hispensatoriuin  Xoricum"  of  fortius  mentions  only  three  oils 
in  I.M.'t;  the  edition  of  l."i.VJ  mentions  five:  that  of  l.~>ti:-t  six:  and 
that  of  l.*»Sl>  Hfty-six  oils.  In  1TON  one  hundred  and  twenty  oils  atv 
mentioned  in  the  price  ordinances  of  that  time. 

The  distillation  of  pun*  volatile  oils  and  the  skill  to  mix  them  so 
as  to  produce*  agreeably  fragrant  mixtures,  nut  only  stimulated  the 
improvement  of  methods  of  preparation,  hut  also  their  use  for  purposes 
of  comfort  and  luxury  As  has  already  I  teen  indicated1)  a  volatile  oil 
industry  seems  to  have  developed  from  small  hejrinnhurs  in  soutliem 
Framv  during  the  fifteenth  and  sixteenth  i-enturies  with  the  distillation 
of  lavender  and  rosemary  oils.  In  like  maimer,  the  perfume  industry 
savins  »o  have  had  its  orisrin.  The  preparation  of  ■Hunirarian  water" 
in  the  sixteenth  ivutury  by  making  an  aU-oholic  distillate  from  fresh 
rosemarv  has  already  Uv.s  referred  to.*1  iKlriiii!  the  seventeenth 
»v.itur\.  a  "KurmeiUer  lieisi."  a::  alcoholic  distillate  from  Uihn  and 
iavev.der.*-  was  iv.rroouvvd.  lv.  17J."»  Johar.r  Maria  Farina  of  Cologne 
jv.trvv'.u  *v  ':::>  famous  Ks:z  •:*  «\».\y::e  T:>-  su»-»i-s>ful  mixture  of 
s*c\era".  odors  av.d  the  pritue  .y.:a;::y  ,»f  ::>•  .»:ls  us*d  prove«l  an 
v.v.*.s*r:,T-.:  s:::u*.:""s  :o  the  ::;s'".;:'a«-?w  ■»?  :">***••  oi;s.*«  From  these 
*::;.«'*.  :>\:-.v."*:v.c>  :hv  :vri:r.v.>»  :vo:ktv  jzra  h:ai'y  ieveiojvd  into  tin* 
■.•.•.-.:v*r:.iv:  *»*>.**-.:•..»*,;  :'.  ha*  h-\  :  s*.v.  v  '.':>:■  :v.:.:»iie  of  Th>  ■■^ntary. 

\>-.::.  :V  •.-.  >*.»**v.  :v.-tx>r::»v-  *■  .**"  :":>*  v  *:-.::*•  ,•:":>.  more  attention 
».■•%  ;*-.:o«:\:.  ■.-.-.».—.  '.:-■■-  ■.::Tv.?e  A'.A  •.*".;•■  «v.v..*v  Boerhaaw.  who  at 
:'■-■  .>c*: '■■' i  -•"  *"••»'■  e\« '—'.*■■:.:'::  v..:v.ry  n;i>  yr.<-^ssor  of  medicine. 
".V.-vvv  .-■,*.:  >v..>*T>  .-.'  :'•:--  Y: -.vers::*.  .-••"  l>v.jer.  ::.  his  Treatise  on 
.  >•■•  -  >--\  «.--s,:<'>  *..i'  v.'-;i*>  .■.'.>  ..■*-.. «cs!  iV  :»\.  i^anto:  the  one 
*—!>■-  v  :.  >•*;.■  ".-.x  ■  ..>.%".-.:': .V  -..  **?«»?  r. ■«***-  .  :">*  xher  more  subtle. 
,-.-  ...««...•.•  n  i  :,•  ■*.-•,- <s\\  .«•  *>u>»:  s".v;  »r>. ':.  :»v  in»H  is  potwibly 
»^!Sfc«.*.>  >.  ■■*"*.»  **•■:."  ?>■  r.Ts:  ywrs  r»is  vw^wyj  to  Iv  cummon 
.s.    •■■   .  i\»    ::>«eh      T^x*  «-h*?a.'JitfCv»r  odor  and  ta*te. 

>..  >     Stop  OK  *C  K^m. 
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however,  nf  tin-  various  oils  were  due  in  the  spirit  ns  reetor  which  was 
peculiar  to  end)  oil.  Ii  was  water  soluble  mid  therefore  gave  bo  the 
distilled  waters  thaio  odor,  baste  sod  ni^>«Ji«  inaii  virtue.  The  changes 
produced  in  volatile  nils  upon  exposure  to  air  ami  light  were  attributed] 
in  iinriuuiiv  witii  this  theory,  i"  the  escape  ")"  'he  spiritm  rector.1) 

This  roueeptioii  was  perfectly  in  harmony  with  the  belief  in  the 
subtle  properties  and  medicinal  virtues  of  aromatir  plant  substM.m-es 
and  their  aqueous  distillates.  With  the  assumption  of  the  water 
solubility  of  the  Bpiritua  rector  the  distilled  waters  pen  naturally 
regarded  ae  being  charged  In  the  bighesi  degree  with  the  inedicJhal 
properties  of  the  erude  drujrs  Boerhaave's  duulistie  theory  wan 
therefore  received  ae  the  mosi  rational  explanation  of  the  firmly  estab- 
lished belief  in  the  efficacy  of  distilled  waters,  ami  w.i.s   also  neeepted  as 

a  further  argument  for  their  retention  in  medicine.  Even  after  the  anti- 
phlogistie  umnenelntiiiv  eame  into  rogue  after  17H7,  the  spiritus  rector 
was  not  discarded,  being  rebaptaed  as  ardzna 

Tin-  first  .h.Miiists  who  ilis.ui  ili-il  thf  il  thi-ory  o!  bhe  volatile 

•  tils  in  their  writ  inns,  and  claimed  that  odor  and  baste  an  due  to  the 

oil  as  Bach,  an  T.   A.  C.  Gran.2)    Professor  i.j   Medicine  in   Halle,  an. I   the 

Fn-ii-i,  chemiei  Ant.  Francois  de  Fourcroy*)  of  l'aris.  The  former 
exposed  bhe  miten.-.i.iiin-  of  Boerhaave's  theory  In    I7!»fi.  the  tatter  in 

17i»H       Iudeeil   IV    I  lnl'fiii  'inn  {  1  (Hid—  1  742  ),  M  eolit  em  |  .<  h  ji  I'  y  i  if  Roelhunve 

and  professor  ai   Salle,  bad  not   accepted  bhe  tatter'a  theory  without 

reserve.  A  many-sided  investigator  and  writer,  he  had  prepared  and 
studied  the  volatile  oils  with  "Teat  mm*)  Yet  he  hail  no  elearer 
conception  concerning  the  preparation,  yield  and  properties  of  the  oils 
than  1 1 is*  contemporaries  Be  distinguished  between  oils  obtained  by 
expression,  by  destill&tio  per  aaoenaum  and  per  deecaneam.*)  He 
regarded  sulphur  as  a  fundamental]  principle  of  all  oils,  the  bituminous 
and  empyivumatii- oils  luntainiuy  a  relatively  large  amount  of  sulphur.*) 
He  also  believed  that  thecolor  and  odor  of  oils  was  influenced  by  their 
larger  or  lesser  sulphur  content. 


•  i    Roerhaave;   Elements  cheniine,    vol    2,   p,    1 1 1 . 

UrnadrlH  d.  Runic,  vol.  2,  p.  217. 
*)  Add.  ili-  rhiinle.  23,  p.  282  ;  also  S.vsteine  lies  ronnalKHanreff  elil ru I < | > i . 
i..rn  omnia,    See  Bibliography. 

Ike    (If.itilliitlo  per  auceimum  corresponds  to    t hi?    method    now    £cners.ll,v    sued, 

allowing  tiu  vapora  to  pans  upwards  In  the  Httll  and   removing  iliein   from  above.    In 

i.itlu  par  diwoenaum   rhi»  rapora  were  forced  downward   through    the    material 

and  a  a  receptacle   underneath   the  atlli.     An  Incomplete  extraction    wan  thus 

effected.      (Comp,  chapter  H.i 

•»  opera  omnia,  torn  +,  liber  1,  p,  +49—451. 
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It  should  be  of  interest  to  note  that  camphor  which  had  been 
regarded  as  a  volatile  organic  salt,  was  pronounced  by  Hoffmann  to 
be  a  congealed  volatile  oil.1)  He  also  made  the  observation  that  most 
of  the  commercial  oils  of  his  time  were  adulterated  with  turpentine 
oil.  oleum  vini,  alcohol  and  fatty  oils.2)  Further  he  determined  the 
yield8)  and  specific  gravity*)  of  many  oils.  Glauber's  suggestion  that 
oils  which  had  become  colored  by  age  be  rectified  with  dilute  hydro- 
chloric acid5)  was  opposed  by  Hoffmann.  He  declared  the  employment 
of  spiritus  salis,9)  dilute  sulphuric  acid,T)  potash,  tartar  and  alum8)  in 
the  distillation  of  volatile  oils  as  useless,  but  consented  to  the  use  of 
common  salt.  He  argued  that  the  addition  of  salt  facilitated  the 
separation  of  the  oil  particles  and  prevented  decay ;  that  it  made  the 
water  "heavier"  and  thus  prevented  the  settling  and  burning  of  the 
plant  material;  that  it  also  purified  the  distillate.9) 

In  some  instances  recourse  was  again  taken  to  the  process  of 
fermentation  before  distillation  which  was  in  vogue  during  the  fifteenth 
and  sixteenth  centuries.  This  was  done  e.  g.  with  juniper  berries, 
wormwood,  sage  and  other  herbs,  honey  and  yeast10)  occasionally  being 
added.  The  old  practice  of  previously  moistening  the  plant  material 
with  alcohol11)  was  also  resorted  to.  In  this  manner  a  larger  yield  of 
oil  was  obtained  but  it  would  seem  that  the  dilution  of  the  oil  with 
alcohol  was  not  recognized.  Downward  distillation  (destillutio  per 
descensum)  was  applied  by  Hoffmann12)  in  the  preparation  of  oils  with 
high  specific  gravity  such  as  the  oils  of  cinnamon  and  cloves.  This 
method  was  evidently  regarded  as  being  better  because  the  dark  colored 
oils  thus  obtained  were  supposed  to  contain  more  sulphur. 

With  the  increased  use  of  volatile  oils  during  the  first  half  of  the 
eighteenth  century  it  became  more  and  more  desirable  not  only  to 
prepare  oils  of  good  quality  but  to  obtain  the  largest  possible  yield  as 
well.    As  guides  there  appeared  new  treatises  on  distillation  which  had 

i)  Opera  omnia.    Liber  72.    Observatio  18.  p.  +4—50. 

at  Ibidem.     Liber  67.     Observatio  2,  p.  6—11. 

a>        "  "      65.  "  1.  p.  1—9. 

*)        "  "      72.  •'  8.  p.  27— SO. 

»)  (ilauberil,  Furni  novl  philosophic!,  pars  1.  pp    85,  86  et  41:  et  par*  8,  p.  80. 

«)  Ibidem.  Pant  1.  p.  86.  Crude  hydrochloric  acid  prepared  by  dint  Illation  of  «alt 
with  alum  or  sulphuric  acid. 

7)  (Yell's  Chem.  Journ.,8.  p.SO.— Pfaff,  System  der  Materia  medlca  (1815),  vol. 4, p. 60. 

*)  Olauberii,  Furni  novl  phlloHophlcl,  pars  1,  p.  88;  et  pars  8,  p.  81. 

»)  Hoffmann,  Opera  omnia.    Supplementum  Hecundum.     Parx  1.  p.  7«<>. 

i«)  Bert.  Jahrb.  f.  Pharm.,  1804.  p.  880. 

n)  Demachy.  Laborant  im  Orossen,  p.  288. 

i»)  Hoffmann,  Opera  omnia,  torn.  4.  lib.  1.  p.  44$)— 151.  —  Supplementum  secundum, 
pars  1,  p.  "80. 
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little  more  than  the  title  in  common  with  the  older  D^stiHirltuclwr.  Of 
these  the  works  of  BargharM)  Etafean  and  Demaony1]  ma?  hen  be 
mentioned. 

Following  ihr  lead  of  WiiiIIht.-i  Boerliiuiveiiml  Hoffmann,  n  number 
of  faavestijrators  of  the  eighteenth  < <-n r niv  ascertained   Khfl  yield  ol  oil 

■tnabk)   from  the  more  common  arom.it  ii     plant    products.      Of  tl 

the  following  deserve  special  mention:  Join  ]-Y.  I  niheuser8)  (1704 — 
1760),  Professor  ol  Medicine,  Botany  and  Chemistry  al  the  [fniversitj 
ol  Frankfurton-r  lie-Oder;  Caspar  Neumann*)  i  lf><s.'t— 17-417j.  a  Berlin 
apothecary:    t'lunde   Joseph    Geoffroy/'l  inn    up<.t  hei-niy ,    anil 

Francois  RooeBe5)  ilTO-'i — 1770).  Their  experiments  were  conducted 
<in   a  amall  scale  nnd    with   sintpti  rus.     Their  results,   however. 

published  in  their  works  and   in  journals. r,|  were  regarded   as  standard 
and  were  quits  generally  introduced  into  the  literature  on  the  subject 
Through    the    dispensatory    of    the    English    physician    ami     chemist, 

William  Lewi*.")   the  results  of  1  he   ahm-e    nidif  ioned    investigator*   I 

of  others  Found  their  w;iy  into  Bngiish  literature. 

Aside  from  the  publications  already  mentioned,  theinteresl  shown  in 

the  Study  o!  Volatile  oils  toward  the  close  of  the  seventeenth  nnd  during 

the  course  of  the  eighteenth  eentury  is  posnibh  Iwst  shown  by  the  number 
<>t  dissertations  on  the  subject  which  were  writtes  a1  German  universities 
under  the  stimulus  of  a  dumber  of  university  teachers.  The  more 
bnportanl  ones  are  herewith  enumerated: 

he    ol«OlHO]    ili'slillarinrimi    untuni    e(    ush    in    gensre."      Ilissci  t.itin    ;il> 
Dttvid   Kellinr.     Hi'liiistinlij. 

"De  olefn  dostniaris."    Dlaaertatio  ah  Henrico  rtofierib«rg.    .h-nae. 
i7i -4.    "De  uleis  deatillatte  iTiipyri'iaiHitieis."    DisBertatic  ah  Christian  Lindner. 

!  i  iniicitiiii  i  iic!  Viiidrmn. 


I)  Bw  IIJbl1oirra|iliy. 
Be*  p.  SI. 
■  ■■   irorkfl  «"un tin-r;i l eil    iitiili-r   Wbll<iKi"0|>l],\  . 

«»  in  i in-  caooad  rolaQM  ol  trie  Cbjinla  medic*,  t-te. 

*>  Me-m.>lr.*  a.-  r  /tcademle  Royatg  dee  Science*  fle  Pacta,  IT80— 17S0, 

«)  In  17S!».  Hi-mlrr  of  Krfiirt  rnlli'cfcil  unit  rntmlii  tctl  the  mIi-.thi  Uimih  rcJnllvr  In 
tli--  yield  nnd  proprriii-H  of  PotettM  oUi  pvUMmfl  m-  BO  thai  fSar.  k  i-f niUwr 
tabular  compilation  taklas  Into  eoaildwattoii  also  the  i.riifiii  <>i  iin*  i»n>*  >m  i-niiiuheii 

in   i  in*  "Journal  <!«•  pharmaele"  fur  Aiijruni    ISM    by   El&ybaod  ol  Parle  bi  I wctlon 

wiiii  the  mduHn.  >.  .-■  |,..-ai..n  oi  the  preetoni  rear.     1  German  translation  appeared 
In    KnrhniT'B  "ftepert.  •!.  riiiirm  "  tor  1880,   rel.  Bl,  p.  54,    Two  rurther  In 

im-  rabjeet  ii ited  i'.v  0.  M.  Setter  in  i">">"  ud   ISSB  reeneetrvely  In  the  ''JaferfcecJi 

Pharmaele  and  rerwaudte  Pleaer."    The   townet  appealed   ftleo  i 

rata  under  the  title  of  "Studle i   ItbrrtaBl ita,"  Landae,  L8SC-;    the 

under  the  tttM  "Anabeute  owl  DareteUoaa;  Her  SahertoelMn  orir."    Rtottjtart,  i- 
■■••  Bibliography. 
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1744.     '"De  s.il"-  vfilatili  oleoso  sulido  iii   oIpih   stt-l  lietvis   1 1 < > n  n u ■  i •  1 11  ;\ i ■  i    repi-rl 

Dlaaartatlu  ab  Fr.  (Mother.    Francofurti  ad  Yiadrinn. 
1740.    "Da  (>!«?1h  vegetal-ilium  eBasatlaUbae."    Dianartatifl  ah  A.  Fr,  Wal&her. 

lA\mw. 
ITU;.     "Ik-  spirit  ii  rivtoiv  in  ivjruo  auimali,  veget&bili  el  fossili,  atmoapliaeii 

DtaaertaHo  ab  Gottfried  de  Xhoni.    Leydae, 
i  7  IT.    "Da  oleoniin  destiHatortHO   nsn   moJtrpUce   priuclpufl    in    i-astria.'7     I>i»- 

wrtaliu  iih  Jc>li,   Paul  /.ii-gler.     A 1 1  -  >rHi. 

17-i-N.    "Diaeertatio  enemies  inaugnralbj  aiBtraa   Doaimasiani   eoocrettononi   in 

nonaollia  oleia  aetfaereia  obaervatani"  ab  F.  lla^n.    KegiomoOttan 
1752.    "De  olei«  esseutialibus  a»'tlierois  fonimrjne  inodo  operandi  ••<  dab."    l>is- 

sertatro  ub  Joliaim   Friedl".   Vanp-mw.     Hal  lac. 

it.v.k  "i>f  hi. 'is  ii.^iiihais  aetbet&is."  Dfsaertatio  ab  Fr.  W.  Eiken.  Hcimstadii. 
1785.    "De     fiartibuH    oU-oruin    aetln-reorum    coiiatitabiTta."      Diasertavfeio    ab 

.Iiili;imirs  Christ.  Scliiniiil  his.     Jeuafe. 
1705.    '*De  partibus  oliMirnui  aebhereorntn  oonstibatJTia."    Uisw-rtntio  ab  .1    Fr. 

Fuh^Hub.     Jimiiu'. 
17<j"i.     MDe   iiIi'«m   Vegel  ubilimn   i-sHentinlibus,   •  -i  ■  r  n  1 1 1  <  ^  u  •  •   partiinrs  i siiiuti, 

Diflanrttttte  ab  W.  B,  Trommadorff.    F.rfurti. 
1778.     "De  ndldtefatioafbua  < iI'Mini    at'tlieifuruni.      [>is.s.-rtii.tio  ab    K.    VV.    i 
Midler,    (ioettingen. 

The  investigations  reported  in  these  dissert ;it  ions,   however,    rest    nit 

false  premises  and,  therefore,  produced  qo  trainable  results.     Research 

I  nisei  I    mi     the    phlogistic    Theory   and    Tin-   doctrines   of    Moerlinnv id 

Hoffmann  concerning  the  constitution  of  volatile  oila,  could  hardly  Ik* 
expected  bo  yield  results  of  any  Importance.  How  erode  the  notions 
i-iiiHcruiiiL:  the  i-liftnical  nature  of  volatile  nils  were  even  a1  ill'-  time  ol 
Bcheele,  is  shown  in  a  dissertation '  i  of  the  year  1765  accepted  by  1 1  *« - 
University  of  Jena.  From  it  the  following  propositions  or  conclusions 
are  quoted  : 

"Tin?    I'SKciitinl    .oiisiinnaitrt    of   volatile   oils   BTB  til   two    kin. Is.    solid    and 
liquid.     Tu  Iln-  liisi   i-ln.ss    belong   sulphur,    phlogfetOB,   earth    and    .-.-ills:    DO  tin- 

second elan  air,  fi»  and  water.    The  pinion >l  the  Aral  ia  revealed  bj    she 

inflammability  of  tin;  oils,  for  every  object  thai  BWua  with  a  Haute  contains 
uracil  sulpliur  or  phlogiston.     The  color  as   H*fl  B*  the  coloration   ol  the  oil 

likewise  argue  in  favor  of  their  presence,    8oi lito  are  yellow,  others  greeq  or 

blue;  with  age.  the  colors  become  darker.  As  is  known,  all  coloration  la  dm 
to  parttabe  of  anlphnror  phlogiston     Such  uils  have  n  i"  in- 1  rating  odor,  whins 

la  caused  by  bhefr  Bonteol  ol  folatfle  aall saJpbur  particles.     They,  toerefow, 

contain  sulphur  or  phlogiston  in  wffloieotily  Huge  quantities. 

•'In    tin'   course    i.i    i i i r i ••  ■  lln-se  uilri  are  COM v.-i  ted    i a  resinous  mass,  a 

change  that  is  sot  conceivable  without  phlsgiston. 


H   '!)•'    [ifirlllmi.   Oiaonufl    «ioli.r.-..rwm    .unMlltullvls.^      in-^-rO.H,,     |iJmiKiirnl|«     per 

.i...tiioiii.-»  t  hriKiiiinuN  ftdnnldttna.    Icaai  A   •'•"  Hawa  iTes. 
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■iiii.-  nils  always  bum    wtth  a  smoking  flame.    .\n  sm.t.  however, 

'■ousisU  hi  •mill .  sail,   writer   and  pfalogistoB.      Wlirn    I  In-    «'ils    lire  treated    wit  h 

nitric  acidi  s  residue  of  earth  and  carbon  remains. 

"Some  volatile  oils  have  a  higher  ipeoiftc  gravity  tUnu  water.    This  ie  «ln«" 
to  iln'i!   larger  content  0*1  earthy  constituents  and  salts." 

Tli--  1 1 ysi.iltiji.'  deposits  formed  in  some  oils  upon  standing,  also 
congealing  of  certain  oils  a1  lower  temperatures,  which  had  been  observed 
by  \iil.-iiiiN  Cordus  in  1539,  by  Eunice]  in  1685,  by  -I.  H.  Link  in  1717. 
by  FYiedr.  Hoffmann  in  1701,  bj  Caspar  Neumann  in  171!)  and  1*5 
i.i  in  i-  nrere  studied.  The  crystalline  purr*  were  rey-nnled  as  n  volatile 
salt,  later  as  a  camphor  pedttfa?  fco  each  «»il.  a1  times  also  as  benzoic 
in]  '»  Hoffmann  explained  tin*  congealing  of  nils  of  row*,  anise  and 
fennel  by  assuming  the  Formation  of  a  mrdlpd  modihVnrioii  of  the  "il 
NVuinunii  iti  1719  and  Geoffroy  in  1726  regarded  the  crystals  formed 
npon  standing  as  camphor.*)  Tin*  formation  ol  such  cryfeusJa  was 
observed  bo  the  oils  of  rhyme,  cardamom  and  marjoram  by  Neumann;*) 
in  peppermint  oil  by  Gaubiue*)  «>f  Leyden  in  LTTQj  in  oil  ol  tnace  by 
\.  iegfeb*)  in  177+;  in  the  oils  of  lavender,  rosemary,  sage  and  marjoram 

Lrexula9)  in  1785.    They  regarded  these  separations  as  varietiee  ol 
camphor,  only  Wiegieb  thought  them  i<>  *»•  pecuhar  combustible  salts.7) 

In  L 70S  and  1  "71*  i  Margueran  studied  the  action  of  ftrosi  on  volatile 
nil-  and  'l  the  formation  of  crystals  and  congealing  in  connection 

with  a  number  of  the  more  common  oils,  K\ 

Tin'  study  of  the  action  of  various  reagents  on  volatile  oils,  which 

Bras  begun  about  iii«j  middl i'  the  seventeenth  century,  yielded  but  a 

superficial  insight  into  their  iiutuiv.    The  repeated  distillation  of  oils 
i  chalk  or  burnt  litiie.,»i  conducted  by  the  excellent  chemist  Romberg 

•  at  the  year  1700,  produced    no   results  whatever.    The   acta H 

iog  acida  had  been  observed  by  Grlanber10)  as  early  as  1668.    The 


l)    Hiig.-ii.   "DteMMtatto  '-liemlca  InauiriirHilH    nlwten«    rlonliiiiiMlnni.    concretion 
Donaullla  Oleta  lift  lii'i-i-ls  oIimi-ih  jiliiruin."     Hefrliimiinlunnp  17*H. 

r   .i .  Ifacqoer'i  "Dletlonoi  "/sale."    Germ.  bnuuI.  bj   1    Q    Leonheedl      Vol. 

:-.,  f.,,,1    pot*  B 

Mi-ui.  iti-   I'Ai-uil..    IT'-'li.   p.   It."",. 
*i  !■••  Utlbaa  aUnllnn  tixls  et  camphora.    BeroHnl  L797,  |>.   100. 

Idveraartonun  null  argument!  Mwr  iuiuh.     t,*>iiim-  i~~i.    Beetle  ".  p.  '.•'.•—  lis 
»i  Vogel'i*-  Lehreitwe  der  Chemle,  $ 

lli'Hultnlii    ile    his    i-xiii/rlfiicikM    liurhiiN    Hiibrt?    nlrarifiir    At   Murrln    ton    llt-piirLn.      K» 

onp,  VoKel'H  Lehrafitce  fler  <  hemic,  edited  bj    Wlrnlcb, 

J    •  ir     ftf  flil  in.  .-I  A*  |iliYH.,  2,  |i.  17*;  Cn»H'«  Clu-iu.  Anti . .  9,  |>)>    1 '•'■''.  :ile  mn  I    i::<> 

i.  m.  iir  iw.^.i  .  1700. p. 398;  sad  1T01,  p,  UHt;  alee  0b«n.  »  botna    Ibbaadl  . 
v.l.  R,  p.   l.-i.'i— 107, 

I-,   Proeperltu  •-•■rmanliie. 
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effect  of  strong  nitric  acid  on  a  number  of  distilled  oils  was  studied  by 
Bprrichius1)  in  1671,  by  Tournefort2)  in  1698,  by  Hasse8)  in  1783; 
that  of  sulphuric  acid  by  Kunkel4)  in  1700  and  by  Homberg5)  in  1701. 
A  more  detailed  study  of  the  action  of  strong  acids  on  volatile  oils  was 
made  by  Hoffmann8)  and  by  Geoffroy7)  in  1726  and  by  Rouelle8) 
in  1747.  Upon  distillation  of  oils  with  strong  hydrochloric  acid, 
especially  if  the  acid  was  generated  in  an  almost  anhydrous  condition 
in  the  experiment,  it  was  supposed  that  compounds  of  the  oil  with  the 
acid  were  obtained.  Such  a  supposed  compound  was  known  to 
Homberg 9)  as  early  as  1709.  The  preparation,  however,  of  such  a 
compound  of  definite  chemical  composition  was  first  accomplished  by 
Kind,10)  an  apothecary  in  Eutin,  in  1808  by  the  action  of  hydrogen 
chloride  gas  on  turpentine  oil. 

The  solubility  and  color  of  distilled  oils  also  received  attention 
during  the  eighteenth  century.  Thus  Macquer11)  in  1745  published  his 
investigations  on  the  solubility  of  distilled  oils  in  alcohol,  which  were 
the  most  extensive  on  this  subject.  The  color  of  oils  and  the  changes  in 
color  were  studied  by  Homberg12)  in  1707  and  by  Bindheim18)  of  Moscow 
in  1788.  The  latter  arrived  at  the  conclusion  that  the  color  depends 
on  a  larger  or  lesser  amount  of  resin  carried'  over  in  the  process  of 
distillation,  hence  the  darker  colored  oils  are  apt  to  contain  considerable 
resin. 

As  has  already  been  pointed  out,  the  phlogistic  theory  afforded  no 
satisfactory  basis  for  the  study  of  organic  substances  and  consequently 
of  volatile  oils.  With  the  discovery  of  oxygen  by  Scheele  and  Priestley 
during  the  years  1771 14)  to  1774  and  the  ingenious  interpretation  of 
this  and  other  discoveries  by  Lavoisier  with  the  aid  of  the  balance,  a 
reaction  against  the  phlogistic  theory  set  in  which  resulted  in  the 
inauguration  of  the  present  chemical  period.  The  study  of  the  chemical 
constitution  of  substances  was  placed  on  a  rational  scientific  basis. 
Inorganic   chemistry,    having    to    deal    with    the    simpler    substances. 


>)   Acta    nied.   et    phil.    Haffn.,    1071,  |0i  TrommNdorff'K   Journ.    il.    Pharui. 

p.  1»8.  11.  p.  1H2. 

»)  Hint.  re«.  Bcient.  acad.,  p.  40.1.  »»>  Mini.  de  I' Acad.,  1745.  p.  4. 

5)  Crell'M  Neueote  Kntd.  In  d.  Chem..  ft,  «»)  ('hem.  botan.  Abh..  8.  p.  155. 

p.  88;  Crell'B  ('hem.  Ann.,  1,  p.  417.  »»)  Crell'n  Chem.  Ann.,  17S*  «..  pp.  21«.i 

*)   I. a  born  tori  inn  chymicum.  p.  847.  and  24S. 
«)  Chem.  bot.  Abh.,  1.  p.  720.  >*>  A     K.   von   XordenHklold.  HcheeleV 

6)  Obnervat.  ph.vn.-chlm..  lib.  8.  p.  128.  XachjtelaMtiene  llrlefe  ntid  AiifzelchnnnKen, 
■>)  Mem.  de  I'Aciul..  1720,  p.  95.  pp.  xxl.  so.  4om.  4oS  and  4<>0:  Phnrm. 
»»  Ibidem.  1747.  p.  45.  KnndHrhnn.  11.  pp.  2H  ami  4S. 

•  I  Chem.  bot.  Abh..  8.  p.  155. 
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first  by  the  new  theories  of  the  opponents  of  I  In-  phlogistic 
school.  Orgnnie  i-hiTiiistry.  tnul  with  it  the  study  ol  1  he  volatile  oils, 
wen*  l*enefited  MHMWhal  later. 

Though  of  lit  tit*  eonsequenee.  the  Bxperimsntfl  of  the  Dutch  riwmteta 
Deimnnn,  Troostwyek,  Horn!  and  LatSWBranburg1)  should  here  be 
nentiiuiHti  They  passed  the  vapors  ol  rolalUfl  oils  through  red  hot 
iron  tulies  and  examined    I  In-  resulting    gMM,     At    the  wiiae  time  they 

UMbOf     rli<'     toM     atfrii.pl      I"     synthesize    ods    hv     1 1 1<-    a. lion    nf    g*SBOQS 

hydrogen  chloride  sn  olefiairi  gas. 

The  first   investigation   su^vste.1    hv   the  new   tin.  i   nrae  of 

positive  value,  wm  the  ale tary  analysis  of  turpezttl iil  made  bf 

HouttoB-Labilliadiftre.*)    He  found  the  ratio  of  carbon  to  hydrogen  to 

lw  nve  to  ei»-ht,  the  same  that  was  later  established  for  all  bemiterpi S, 

i.-i  penes,  sesipiite  mil   polvteipi-nes. 

Attention    has   aliendv    befQ    'ailed    to    the  rrvstalline  deposits    thai 

:  been  obasrved  In  the  ronrse  of  several  centuries.    These  were  mostly 

'considered  as  identirnl  with  ordinary  ramphor  I  Moralise  like  it  they  were 
Mil*',    soluble    in    alcohol    and    fatty    oils,    find    burned    With    H    smoky 

flame  only  in  a  few  instances,  tiowerer,  had  these  deposits  l>een 
proven  to  be  identical  with  camphor.  Bersslius,*)  therefore,  argued 
against  the  indiscriminate  generic  ass  of  uhe  term  ramphor.  In  its  place 
he  suggested  the  use  of  the  term  Btearoptens  ifroni  <rriap,  tallow,  and 
*t^rM>,  volatile).    He  pointed  out  the  analogy  existing  between  volatile 

ami  fatty  oils  in  so  Tar  as  they  ,-an  be  B    mixture  ol  several  oils  baring 

different  congealing  points,  'rims  oils  may,  under  favorable  oircum- 
stances,  I"  separated  into  an  oiJ  which  is  solid  at  ordinary  temperature, 
tli-.  Btearoptens,  and  one  which  i*  liquid  &1  low  temperatures,  the 
ataoptene  (from  iXmov,  oil,  and  mfmr,  volatile).  The  result  ol  this  was 
that    the  solid  deposits  from  volatile  oil-   wsi  matter  designated 

..li  is    well    as    .nniphor.      I 'p   to  ihis  day   the  older 

abuse    of   the    term    ealllphoi     has    not    eeased   AS  bdCOmeS  appal -eiit    from 

such   irords  as  cedar  camphor,  cubeb  camphor,  juuiper  camphor,  etc, 

Soub-iran    and    CapitaineM   even    made   things   worse   hj    applying    the 
i  "liquid camphor" to  the  liquid  bydrogsn-chloride addition  products 
of  the  terpenes.     after  it  had  been  shown  that  true  camphor  contai 
oxygen,    the  term   .■; i mphi ii-  iii    it<   generic  sense  Mas  ,ilso  applied  to 
otlirr  oxygenated  constituent*  of  volatile  oils  though  thej   irore  liquid 


1      iiiirn.   dp  elilm.   •••  de  phjm  ,   'J,  p. 
ITS:  CnU'a  diem.  Ann.,  2.  pp    iss,  Bio 

.•I 1 1. 1  i 


.urn    ilr  |iIi/ipiu  .   I.  p,  B 

;n-i..  d,  Qlwata  [81,  v., i,  r.,  |..  -,s.i,. 

-i   Lii-ini:'-  Ai.niiicii.  :'.i    p.  SI  i 
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In  1893  Dumas'  published  an  artlelB  »-n t  it !i>ol  "Oeber  dip  vegstabili- 
Bchen  Substansen,  vefcihe  ^l«-i»  dens  Campner  nfthsni  and  liber  etnige 
Btherischa  Ode."1)  Although  n  number  of  bqportanl  observati one  at 
rather    striking    properties    of    individual    oitoi    had    been    made!    the 

sysl.Mii.'ilii-  slll'lv  Of  the  vnljililc  nils    limy    If    .s;i,id     tn    luiv.'    bSgOn     uiHi 

tin-  analysis  of  b  number  ol  Btearoptenes  by  Dnmai     Be  suggwtied  the 

following  rl.isrtifiicatioTi  of  volatile  oils: 

l.i  Tliosi'  llinl  i-onsisl  ill  inil.on  tun)  hydrogen  only,  liki' turpi  nt  im- nil  ninl 
nil  uf  Kiiicin' 

_'  i    Those  thai  GOO  tain  QXyg&ti,  liki-  ruiiiphnr  aud  nut***  oil; 

8,)  Those  Hint  contain  Bulpbnr,1)  lik«  mustard  oil,  or  nitrogen,  like  nil 
bitter  alftiorids. 

Tbe  elementary  Jim  i  lysis  of  solid  peffrpermhil  ofl,  camphor  and  solid 
anise  i'il  revealed  the  composition  CsHiojjO,  CsHgJjO  and  CnHe^O  !'•• 
doubling  these  formulas  of  Dumas  the  modern  formulas  for  the 
respeftivf  substances  are  obtained.  CM  lit*'  oxygen  inn- nils,  he  analysed 
turpentine  oil  and  the  hydrocarbons  of  lemon  oil,  verifying  the  earner 
results  of  Hon! tun  Labilliardi^re.  During  tlin  years  1888 — 1835,  Dumas 
published  farther  contribution!)  on  the  subject  of  volatile  oils,  se 
jointly  with  Petouie  find  Peligot!  They  pertain  to  artificial  camphor 
(pinene  hydrochloride),  mustard  oil,  cinnamon  oil,  terpin  hydrate,  <>rri* 
oil.  pepper  oil.  oil  uf  juniper  berries  and  Others. 

Alni'ist    sfrnnlta nsly    with    the    first    publications    by    Dumas, 

Blancbet  and  Sh!1"i  published  the  result*  ut  kheir  investigation  whicfi 
had  been  carried  oul  in  Llebig'a  taboratorj  and  which  involve  in  targs 
part,  the  same  substanoes  studied  by  Daman.  The  must  noteworthy 
resnh  ol  these  investigations  i*  tin-  recognition  of  the  identity  Ml  thi 
Btearoptene  h*oni  Fennel  nil  and  fh»ii  From  anise  oil. 

Several  years  later,  in  1887,  the  highly  importanl  and  rory  inter- 
esting resulte  o!  Liebig  and  Woehtar'fl  work  on  bitter  almond  oil  wore 
published.4]  As  early  as  L802  Schradei  and  Vaoquelin  had  discovered 
hydrocyanSe  add  in  the  distillate  of  bitter  almonds.  In  1832  Robiquef 
showed  ih.it  no  volatile  oil  preexisted  in  the  almonds,  jmd  with  Boutron- 
t'lunliird  In'  lijnl  |iri-]iMii'd  nTnvirdulin  in  IN'IO,    They  had  not  succeeded, 


i|    LleUfc'v  Aliimh-ii.  6,  p.  MS 

*)  The  fact  ttaar  muatur.l  Oil  G atal  *nlphtir  wn*  recopnUH  bj  TltlMiTjie  In   ISIS 

iJouro.  ill-  pin. mi  .  Ti.   (ip,  30]  488   ami    MS  j    Tromaadorff'a   Nenoa  Jo  urn.   d,    I'Ium-ih., 

iflO.l    That  aulphurettwl  hy<lr<>ireii  l«  given  off  <Iuring  the  <llMiiiinti"ii  ol 
nrabelUfaroua  fruit*,  roch  n»  eavntwajr,  illll.  tensei,  ate.,  wtu  polntatl  onl  by  l..  \    J'limchr 
•  ■I  Pmtia  in  1SS0      [TcoDmsdorfl*!  Kraea  Jonra.  A.  Pbara.,  7>.  p-  BBS  l 

■1   UabfJcU  a.hi/.Ii-u,  7.  |i     I  B  | 

*)    lUllllMII.     JJ.    [>       1 
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however,  in  preparing  bitter  almond  oil  from  amygtisiiin.    Thai    r his  is 
decomposed  by  emoleda  into  beitfaldeAyde,  hydrocyanic  acid  and  sv 
(ran  demonstrated   by  Liehig  and   Wofliler.    They  also  point   out  thai 
the  maniipr  of  formation  of  mustard  oil  must  be  etossly  related  to  thai 

iftter  almond  oil,  for  tin-  mustard  sc-.is  dr-priv^d  of  thpir  fntty  oil 

possess  i lor,  tlii*  being  produced  only  when  water  fa  present.    The 

investigation    of    mustard    oil    by    Will')    in    1H44    substantiated    tins 
sappoeii  ion. 

nbsmista  now  became  especially  interested  in  flip  action  of  hydrogen 

chlorid <  various  terpenes  and  in  tin-  resultiiig  hydrochlorides,  some 

oi  which  were  solid,  others  Eiqutd;  hIho  in  Che  study  of  terpin  hydrate 
ita  decomposition  products.  The  Kiudy  of  the  literatnre  pertaining 
to  these  subjects  ia  rendered  dirhVuli  by  fcheerror  of  regarding  mixtures  of 
n-'v<t;i1  siiIim(;iih-i's  us  i-hcinii-nl  individuals  and  describing  them  as 
such;  further  by  the  facl  thai  alntoel  Bvery  author,  Irrespective  of  the 
work  of  others,  coined  a  nomenclature  of  his  own.  This  confusion 
continued    until    very  recently  when   Walladj  and  his  disciples  orea 

Crystalline  pinene  monohydrochloride  had  been  discovered  by  Kindt,8) 

apothecary,  in  1802.    He  regarded  h  as  arti&cia]  camphor,  s   ries 

•  ■.I  by  Trommsdorff.4)    Tin*  true  contpositiou  of  this  compound  was 

rtained  by  Dumae   in   183d.    Crystalline  dipeutens  dihydrochloride 

was  discovered  by  Thenard  in  1807.    It  is  tlw  "salssauree  Citroneafll," 

muriate  of  lemon  oil,  of  Blanchel  and  Bell,  the  artificial  lemon  camphor 

of  Dumas.    These  and  similar  substances  ware  investigated  bySoubeiran 

in. I   Capitaine  (turpentine  oil),    Deville    (tnq»fntin*»  oil  and  elemi  oil), 

Scbweizer  (carvene)  an<]  Hit  tlu'lot  (mrp-iiiim*  oil).*")    T I n>  formation  of 

terpin  hydrate  and  the  action  of  acids  on  this  substance  was  studied 

principally  \>y  WiggerB,  List,  Deville  and  B«rtln*Iol.") 


»)    l.lelilgY  AimiiW-ii.   :■'_',   ]..    1,      A    more   Complete  imdghl   inlo   1  lie   iiierlMiiiirini   "I    The 
■   ■  ■  i    liv    wlilrli    miirtrnrd    nil    Is    produced    »va*   MiippHi'il    liv    tin-    Inter    hiWRtlgHtliins 

i|  win  .mi. i  Koerner  In  1868.    (Lleblg'a  Anaatea,  13B,  i>.  26TJ    9 11  dI  Mustard. 

t)  Tin-  I0-.I. -ric-jil   development   of  th««  chapter  «if  the  chemletr?   "f  the  fcwpawa  l» 
i«4«TiiM'ii  in  "Terprae  unci  Terpen  deriviite.  sin    iihipur  iar  Oevebtehto  der  Btherteehan 
>>>    K.   KreintTK    i  1'linrm.    RUbdaefaau,  8,    |M>.  68,    110,   LBV.  817,  2  .'1 7  ;  and  IS,    pp. 
i".  :i    SO;  uis, i  Pnxt  Wtac    /toad.  Be    Art*  and  Letteta.  B,  »>i>    819— 863, 

'MiiriiHilorn  ,s  Jonrn.   d.    I'liarm.,    11  n,   p.   1HL». 

'-  IMdem.  p.  135. 

-■•  Of  later  lavMttffatora  of  thl«  rab)oei  Oppaakelm  (TSS4),  Hell  and  Rlttafl  «l«x+>. 
r.  .ii'  hardnt  .and  Lafont  (IKHiii,  and   finally  WMIarh  (1884— 18S7J   Bl«J   be  BWBtioaad. 

«)  The  nam  i>  -nlijii  i  whs  tnwr  invrstlgnteil  liy  Oppt-uhcliii  i1ns4'i.  FIii  wltrkv  (187U), 
TUdan  (1878— 79),  Boncbardal  and  Votry  (1BST).  Ui-rv  aim»  WaUaab'i  totaei  IhtwU- 
jCatlmiM  revealed  the  fart  thai  different  add*,  U  Will  a*  the  namr  arid  In  different 
!•' green  of  eoncmtratlon,  produce  different  remdt*. 
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A  paper  published  about  this  time  (1841)  by  Gerhardt  and  Cahours1) 
is  of  special  interest  in  so  far  as  it  contains  a  definition  of  a  volatile 
oil  which  in  a  general  way  holds  good  to-day.  It  also  makes  known  new 
methods  of  investigation.    About  oils  in  general  the  authors  state: 

"There .are,  indeed,  but  very  few  oils  which  can  be  crystallized;  moat  oils 
are  liquid  and  consist  of  a  mixture  of  two  and  even  three  peculiar  substance*, 
which  rarely  are  obtained  by  themselves  when  distilled  at  different  temperatures." 

The  separation  of  the  individual  substances  is  effected  by  first 
allowing  any  solid  constituent  to  crystallize  out,  then  the  lower  boiling 
hydrocarbon  is  isolated  by  distillation  at  a  temperature  20—30°  below 
the  boiling  point  of  the  crude  oil.2)  Inasmuch,  however,  as  the  hydro- 
carbon cannot  be  completely  freed  from  oxygenated  constituents  in  this 
manner  it  is  treated  with  fused  alkali.  The  oxygenated  constituents  also 
are  subjected  to  like  treatment  with  fused  alkali,  and  cumin  oil  is  thus 
made  to  yield  cuminic  acid,  oil  of  valerian  valerianic  acid. 

Strong  reagents  are  also  employed  by  Rochleder,  Persoz,  Laurent 
and  Gerhardt  in  order  to  obtain  an  insight  into  the  nature  of  volatile 
oils.  They  oxidized  either  the  entire  oil  or  fractions  thereof  with  chromic 
acid  or  nitric  acid.  Their  investigations  included  the  oils  of  valerian. 
sage,  anise,  staranise,  fennel,  cumin,  cinnamon,  tansy  and  estragon. 
The  conclusions  drawn  from  these  oxidation  experiments  were  in  part 
correct,  in  part  wrong.  Thus  e.  g.  Gerhardt  pointed  out  the  identity 
of  dragonic  acid,  obtained  from  estragon  oil,  with  anisic  acid,  and 
claimed  that  estragon  oil  and  anise  oil  were  absolutely  identical.  This 
conclusion  was  wrong,  for  the  anethol  of  anise  oil  is  paramethoxypropenyl- 
t>enzene,  whereas  the  formation  of  anisic  acid  from  estragon  oil  is  due 
to  the  presence  of  paramethoxyallyll>enzene.*) 

This  method,  however,  rendered  it  impossible  to  decide  whether  a 
substance  obtained  after  the  oxidation  preexisted  in  the  oil  or  not. 
Thus  (•amphor  was  found  in  several  oxidized  oils  and  was  regarded  as 
an  original  constituent  although,  as  was  the  case  in  the  oils  of  valerian 
and  sage,  it  had  resulted  from  b:>rneol.    Persoz,  however,  seems  to  have 

«)  Mehlg's  Annalen.  »H,  p.  «7. 

»>  Fractional  diminution,  however,  was  previously  employed  iti  the  examination 
of  volatile  oils.  Ah  early  as  1888  Walter  had  subjected  peppermint  oil  to  Interrupted 
diminution,  "jrebrorhene  Destination"  (Oinellu,  Handbuch  (1.  (.'hem.  [4],  vol.  7a,  p.  404). 
In  1H40  Volckel  (Llebljr's  Annalen.  S3,  p.  Sort)  speak-  of  "fractional  distillation." 
Already  Blanchet  and  Sell  In  1S88  had  applied  fractionation  with  water  vapor  an  a 
means  of  (separation  and  had  found  that  the  first  fraction  of  lemon  oil  boiled  at  167°.. 
the  last  fraction  at  178°. 

s)  Thin  difference  wan  first  ascertained  in  the  laboratory  of  Seblnniiel  &  Co.  (Berlcht 
S.  &  Co.,    April    1HSI2,    p.   17)  and   verified  by  (Jrlntaux   In   1N".»3  (Compt.   rend..  117. 

|i.  iiHtn. 


History  of  Volatile  Oils. 


•■1 


had  doubts  as  to  the  reliability  of  these  t/Oix-lnsimis.  for  ha  lenve»  it 
undeckled  whether  the  camphor  obtained  horn  oSLof  tansy  iras  contained 
hi  bbe  Oil  or  not.  As  a  mutter  of  faet,  tunny  ■< » 1 1  contains  camphor  us 
an  original  eonatftnent,1 1  iiiis  being  lew  n-.i«lily  attacked  by  the  oxidiring 
nta  than  the  other  constituents  of  the  oil. 

of   conatdterabfa    importance   in   the   farther   development  ol 

chemistry  of  volatile  oils  are  tin-  investigations  of  Bertbelot  from  1H."2 

tO   1868,   whirh  involve  prindpiilly  tin-  hydrocarbons  rmilained  in    these 

oUh.    lb'  stndied  drat  of  nil  the  hydrocarbon  of  fcnrjwntine  oil")  and  its 

isomera  and  polymers  obtained    from   Its   hydrochloride.     By    heating 

I- in. -ur   hydrochloride   with    bariuin    sti-ara.ie  or  sodium   bcnxn.-iti*   he 

lined  a  new  hydrocarbon  which  he  regarded  u  "campbene  proper"  *) 

which  is  identical  with  the  cnmphene  of  to-day.    This  aewcampbene 

"iili.-i    r|.-xti(ieyrat.\  laevojryrate  or  optimally  inai  tive  a.ii.rdiiL^    in 

the  turpentine  oil  employed.    Berthelot,  therefore,  distinguished  between 

the  following  hydrocarbons: 

1.)    Tbrobenteae    (l-pineoe)    from    French    turpentine   oil,    bwvogyrate  *<) 
b.   p,   l«n        1 1   yields  ■   tasfogyralaa  monhydroehloriile.  slso  nodsr  proper 

riindilidiis  (in  inn-  l  i  vi-  (Ii  hydrochloride  <dipeiiten«  diliydroeliloridw). 

2.)    Ttnt&mphbDQ  (l-a&mpheiie)  from  terebenteofl  hydrochloride,  laevogyrate, 
ii.    45°,   b.   p.    160°.     With   hydrogen   ehlorida  it    forms    a    dextrogyrate 

hydrochloride. 

3.1    Anstr.ili'irr  (d-pinejlfl  I  from  American  turpentine  oil,  b.  p.  161°,  dettro- 

Kvrnti'  like  Its  hydrochloride.     Ite  behavior  to  hydro^n  cMoride  in  analogoee 

to  t lini  ni  ten-bi-iitene. 

I  i    Austrwtunpbeae    (d-catnpbeoe)    broin    anstialene    hydrochloride.      It 
terecampheoe. 

."..>    ItiM^tiva  Nimpbeae  (i-caraphene)  eao  be  obtained  by  proper  tr*<«<  nn«iii 
ftooi  bbe  hydrochloride  ol  terebentene  a*  well  us  thai  nf  iiustnileno. 

6.     Ttmtjeiw*)  b.  p.  KJii'. 


ii   Berf  lit   v . . ii  s.  .v.-  Co  .  Oct.   1800,  p    M 

otnpt.  nod,  56,  pp.  4'."-  end  644;  alno  Mebnr'«  Annaku.  Bnppl.  It.  p.  896 
H  Kmtlielraii  and  Capltalne   lit    1846    Imil    applied    tin-   lerm  rnmplo-iic  to  nil    hyrirn- 
<-nrlmiJK  CgRt  >  I.li-iiiur  '■  \  imml.-n.  U4,  p.  811). 

•  i  The   rotatory    power  ol    volatile  mIIh    wm    IVrut  observed  '•>    Biol    In    1817  In 
ii    .'ill   I '  rfni'Ii  oil  ol  turpentine  i.VKfm.  it  I'Aead,  dee  Be,,  18),   later  alao  wiih 

hi  ..r  lemon.    The   turpentl dl    wai   ibown  to  be  laevngyratBp  the  oil  ol   h B 

dextrogyratei     in  1848,  Ijocboo  ol  London  hraed  timt  American  tarpentjoe  oil  ponm-wied 

v  i">»ver  uppuKllK  tn  mint  n(  1  lie  Krem-h  oil.     Thl«  olihrrviit  Inn  wan  noon  nft^r 

ii  ri'im    and    liiniiiniirt.      Parelra    Introduced    the  terra*    laero-ffyrate  and 

gyrate,     i  I'harin,  .In  urn.  Ii.  p.  70.1 

«»  Tlii-  ■ubKluneo  ivhkli  M'n.H  eiiri«M«T»-<l   n   .fi.-ini.-iil   unit   by   H'Ttlielot   »n«  Saom 

lit    Blban    to   be  a   mixture  nf   n    terpene,   eyinene    and    raniplmr.       Power    anil    Klelier    In 

i«ni  fooad  i-ainpheiie.  dlpwnteno,  terplnene  and  c.vmene  In  terebene.    (Pbaru.  ttundneh., 

16  I 


4r» 
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ThfiM  nix  lmlrociirWuiiK  ore  isomeric  am]    have  tin-  formula  CtoHlO 
With  these  the  following  ore  polymeria 

1.)     A    liquid    hydrocarbon    boiling    hI    2"i(I      which    iis  probably    ■    sesqtli 
berebene,  CibH**. 

li.)    Ihterebene  (Devi lie's  oolophene)   CtoHss,  an  inactive  liquid    boiling   nt 

about  BOO", 

.'{.i    several   polytarebsnei  CtonHien,   ojtticaUj   inactive   liquids    becoming 
more  and  inora  viscid,  which  boil  between  H00°  and  a  dark  red  lieat. 

After  ;i    discussion    of  the   methods  of   formation    of    the    individual 

hydrocarbons]  Barthelol  continues: 

In  ncii.nliiiiri-  \v 1 1 1t   B - 1 1 •  •   known   fuels,    the   livilni-iirbiiii   CieHlt— &    g     n-o- 

Ji.'iiIimii — may  be  regarded  m>  tin-  starting  point  ol  two  series: 

I.)    Of  ii.  cnouatomic  or  caxnphbl*)  series  (monohydrochiorides  or  chlorine 
esters  nf-eamphol,  Cpdli-ri:  «-iitii]tli"in*,  rI0Hi.j:  -ainphol  alcohols,  ChoHieO) 

•J.  I     Of  a   diatomic  or    terpil  series  (dihyibinliliM  ides,  1'ioHn-l  'Is ;    b§r| 
1'ioHm;  hydrate  CioHseO*). 

Baefa  ol  these  two  aerir-B  constitutes  e  larger  gronp,  which  can  be  divided 
Into  secondary  series  (anstraleue,  fcarebentone,  ate.)  the  parallel  and  [aomerk 
members  nf  which  occur  in  twos:  each  has  u  type  an  inactive  bydrocarb 
namely  oampbens  in  the  first  group,  berpilens  In  tin-  second. 

A  similar,  but  iuii<h  less  detailed  classification  was  attempted 
Gladstone8)  in  IH<»4.  after  having  determined  the  specific  gravity,  t In- 

index    of    refraction    ami    the   optical    rotation    of  fl    Dumber  ol  oils.      Bj 

means  of  Fractional  distillation  fie  isolated  tin-  hydrocarbons  of  various 
oils,  rectified  tSxtto  by  distillati trer.  sodium  and  arranged  them  in 

three  Inr#e  gTOUtpa: 

1.1     Hydrocarbons  of  the  formula  t'lotloi  which  boil  bet  wen  160 — 170°: 
2.i    rjydrocaroons  of  the  formula  Cie-Hu  which  boil  between  348—31 
3.)    Colophetie,  CsoHet,  b.  p.  31f»°,  representing  the  third  group 
About     this    time    I  In*    won]    bsTpena    WBB    introduced,   evidently 

Kekulc.'t     His  invest  igal  ions.  preceded  by  those  of   Barhier  and  Oppen- 

in-iiu  wen-  of  considerable  importance,  inasmuch  as  by  revealing  the 
relations  between  the  berpenss  and  cymene,  they  threw  new  light  on  Ida 
tnolei  ular  structure  of  tbe.se  hydrocarbons.  Almost  simultaneously 
1 1:  i  el  iii-r ')  (1872)  and  Oppenheim5)  (1872)  obtained  nymene  by  heating 
the  diliromide  of  terpin  either  by  itself  or  with  aniline.     By  the  aetio 


fed 

i-fir 




1)  Bertlielul    In     LOSS    clittiiKwJ    lln*   BABW   bOVMOl    l"   BAMpbol.      Llcblff'a     Ahum 

110,  p.  BOB;  from  Oonpt.  read.,  it.  i».  860. 

ii  ,linir.  rjbem.  SoCi   17.  p<  1,     h  second  contribution  apprarwl  Hifiit  year- 
Lbtden,  20,  i».  l. 

a>  Lanrtmd)  dsr  '>ri:nriiH.;h<jn  GhemiSi  1800),  rol  -'.  i»   *:t7:    " —  nn  tb*  other  haixl 
the  nil    nf    turpptilliic   and    iiiinu-miiw    inn  merle    b/drofftrbono,    which  m»i>    lie  ilenlRim 

bj  Uh  |soarlfl  ten upsats." 

+  )  Conpt.   n-ii.l.,   74,   |).    I'M. 

•'■I  I'ertchte.  .">,.  p.  M. 
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of  iodine  on  turpentine  oil,  Kakutf1)  (1878)  obtained  the  Bams  hydro- 
mn  Be,  therefor*-,  thought  himself  Justified  in  supposing  six  atoms 
be  turpentine  oil  '"  i»-  nrrMnged  in  tmuiiar  manner  as  io  benxene. 
Further  thai  the  methyl  and  propyl  groups  in  the  turpentine  oil  occupy 
thn  same  relative  position  as  in  eymene.1]  This  vi.-w  <>(  the  constitution 
(»i  tin-  terpenaa  was  the  predomiBonl  one  Ear  a  long  time.  With  tins 
the  anestioi]  of  the  constitution  <«f  the  terpenes  had  its  origin,    Emportanl 

bifl  din-Hi.. n   h.is  ,-i  |s»  the  synthesis  of  ji    1«t-j  h«iu —  I  lit-  fn  »lyini'riza  ri«m 

iipsntens— by  Bonchardat8)  in  1875. 

In  the  aameyaar,  Tihlen'i  found  that  nha  hydrocarbon  of  turpentine 

oil  combinee  wii.ii  niin.syiriiioiiii.-  imfurnia  well  crystallising  compound. 

Together  with  Bteahouse,  he  applied  this  mwtiiui  in  the  terpnieis  from 

1  lip  oils  of  sage,  orangea  lemon  and  becgamot.    Dm  the  behavior  of  these 

hydrocarbons  to  nitroeylchloride  he  baaed  ;■  pen  DlassiflcsitioB,  co n 

nrbich  he  makes  the  following;  statement: 

rii.'   n/iiunii   terpenee  ore  oatoriesi  thnpld    liquids  which  raw)   \u    ipeeiflo 
id  from  aboul  ii. s-i  i.i  .■  1 1 : t 1 1 1 1  n.hd.    They  are  divisible  iuto  two  groapfl 
■■  foHov  *: — 

1.  '1 ' 1 1 1'| >* ■  1 1 1 i in-  group:  b.  p.  160*  to  ICO'3;  in.  p.  of  uitroso  derive! 
129°;  form  solid  cryetalline  liydrated  terpfn  CioHsoOjBjO 

2.  Orange  group:   h.   p.    174°  tn  17<5°;    in.  p,  ui   nil  roso>dei -i\  ui  u  e 
71    :    form   I  by   \Vin;ger'n  [iroc'HHt  n<>  nolid  rrywtiilline  DSTpln   hydrate.'  i 

III.    liquid*  included  in  each  group  are  allolropic  modifr -atioufl  of  the  BB1DS 
hydriH-tirltoti  distinguished  one  from  another  by  their  carious  rotator;  action 
li.     polarised    ray.       It    will,    however,   be   loimd    !    believe  Hint   the  terpenc* 

dinerail  plants  will  on  farther  examination  be  ooudssirely  proved 

to  b»'  n'ntly  identical  nod  no<  simplj  iiotneric.     This.   I  believe/   i<.  be  ih. 

'.villi     ill.'     tarpenee    frnm    French    turpentine    mid    sa^v,    ilIhu    with     I  Ik-    I  Brpettflfl 

■..-  peel,  bergamol  and  lemon.'' 

Tilden'e  prediction,  thai  the  number  of  terpenee,  would  be  shown  t<> 

much  smaller  than  assumed  in  his  days,  has  proven  Itself  true.    His 

at.ion.   however,    was    insufficient,    for   it   included  only  a  small 

iIm'i  of  terpenee.     Indeed  the  material  at    hand   was   not   atiHicieuth 

id  foT  an  attempt   o!  thai  kind,    li  consisted  of  a  targe.  Dumber  of 

onnected  observations,  the  study   of  which  was  rendered  difficult  hy 

an  arbitrary  nomenclature.    Duly  hy  a  systematic  exploration  of  this 

disorderly  realm  could  a  <*l««.r  insighl  into  the  subject  lie  gained. 


I  i    IL.Tl.-lilc,   S,   p.   *8?. 

*i  K.-kuif '«  formats  tor  camphor  »-u»  bund  on  the  ma* eoxAdwattoa. 

.rnpi    rend.,  80.  p.  ion. 
»i  .I'.ur.  '  lis.  |.    ."il  I:  llilil«'in,  HI,  p.  554;   Phurm.  Journ..  IK77.  \i.  LSI, 

*i  Tbln  Nt«t«ment  ie  liH-urreei   for  dliwiitenv  *rnl  Hrimnwie  UkewlM   prodaaa   Unpin 

hj'trnlr       I'ump.    FlncklRer,    Arch.    il.     i'lmrin..    '222.    p.    888;     nlmi    Kreiueni,   Am.  Che  in. 

Journ.,   I",  p.  686. 
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There  nix  hvdroi -arboiiH  axe  isomeric  and    have  fcbfl  formula  i  , 
With  these  the  following  an  pofymeac; 

1.)    A   liquid   hydrocarbon    boiling    nt    260e    wbieb    is  probably  a 
fcerebeoe,  GieHs*. 

2.)    Diterebene  (Deville'a  oblophene)  t'aoW.ia.  «»  inactive  liquid   boiling 
aboul  BOO". 

3. 1    Bamasal    polyterebe n  h  Cwmllum,  optically   inactive   liipiiiia    beeo 
more  and  more  viscid,  whicli  boil  between  360"  and  a  dark  n-d  heat. 

After  .i  discussion  trf  tin."  methods  ol  formation  of   the   ihdivi 
hydrocarbons,  Berthelol  continues: 

In  mit(.ii'i]iuiui'  with  the  known   facta,   the   liydm<  in jbon   •"oiHin  —  •      - 

ln'iii ana — ituiv  be  regarded  as  the  starting:  point  ol  two  series: 

l.i     <  >f  a    mi  iii.iliiiinr  in-   I'uinplnil  •  I    series    I  hi Iiydrorliliiriclew    or    ehh 

eaten  nf-camphol,  CjoHitOI;  ratnptiem-  <'i,-iHi*:  f-amphol  aleoholn,  CioHieO 
•j.i    Of  a  diatomic  or  terpil  aarfea  [dibydroebloridee,  I  hoHiaGlai   berpft 

('idiim,  hydrate  CieHaoOt). 

Eluub  of  theaa  two  aeriA  eonatitoteB  a  larger  group,  whicli  cnn  u-  divi 

into  s.-inrnlary   htii-s    (aiislraleiie,    terebentene,   B&O.)    the   parallel   arid    i,-i.in 
members  ol  which  oncor  in  EWae;  ea«h   ha.-,  a*  t,v|i»>  mi  inactive 
namely  i-iiinpln'tie  in  the  first  group,  t *.j i- 1 > 1 1 •  •  1 1 •  ■  in  1 1 «» -  -''•■■ii'l. 

A  siniiliir.  hut   much  leas  detailed  classification  was  attempted 
Gladstone')  in  1864,  after  having  determined   the  specific  gravity, 
index  ol  refraction  and  the  optical  rotation  of  b  number  ol  oils, 
means  ol  fractional  distillation  he  isolated  the  hydrocarbons  of 
«.iis,  rectified  tiiciii  by  distillation  over  sodium  and  arranged  thorn  I 
three  large  groups: 

1.1    Hydrocarbon*)  of  the  formula  CieHie  which  boil  between  1*50 — 17 

2.1    Hydrocarbons  of  the  forinulu  t'isHa*  which  boil  between  249— 3C 

3.)    Colophons,  CaoHag,  b.  p.  816  ,  repreeentfog  the  third  group. 

About    this-   time    ili«'   word    terpens   jroi   introduced,  evidd 

EEsknle'.8)    His  mvestig&tions,  preceded  by  those  of  Barbier  and 

lieim    were   ol  considerable  importance,  inasmuch  jis  by  revealing 

relations  between  the  terpenes  and  cymene,  they  threw  new  light  on 

molecular    structure    of    these    hydrocarbons,     Almost    rfmuft&nea 

Barbier*i  (1873)  and  QppenheimB)  (1873)  obtained  cymene  by  hea 

Hie  dlbromide  of  berpin  either  by  itself  «»r  with  aniline,     ttv  the  ac 


ve   liydroearl; 


i)  ii-riiK'int  iii    L858  . 'twin evi    UK'  iihiik'  boi i   bo  Munpaol.     L4ebtg*a    ki 

II  a,  p.  MS;   (ram  Compt.  rend..  47.  i>.  MS, 

J|   .luur.  riu-m.  Sinr..    17,    p.    1.      A    wcou  1    COnUfbVt46fl    h|mm-'Im->I    Hithl    .venrn    la 
Ibidem,  26.  p.   1. 

»)   Lehrhurli  der  .irxniilHchen  C/hirmle  (lHliiU.  v.. I.  -J.  p,  i'M  .     " on  the  other  hi 

the  nil  ol  boipeatbM  and  mounwH  iaoawria  bydcorarbooa,  which  amy  i«»  ileetgnt 
by  thi»  generic  lerni  leriicntw." 
'  Oinpt.  ii-ii'l.,  7+,  (..  194. 

«)  Bertcht*.  5.  p.  •  I 
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at  iodise  on  iui|i.iiii ii,  K.-kul.'-1 1  (1878)  obtained  bhc  same  hydro- 

earbon,  ilr.  therefore,  thought  himself  justified  in  supposing  six  atoms 
of  the  turpentine  oil  to  be  arranged  in  similar  iii/mrn-i-  m.s  in  IxMixefla, 
Further  fluiT  t  hf  irn'1  h_\l  iiml  propyl  groups  in  the  turpentine  oil  occupy 
tliH  same  relative  positions  as  in  cymene.*)  Thin  view  of  the eonstitHtioc 
of  tliH  terpsues  was  tin*  predominant  one  for  a  Long  time,  With  this 
the  question  of  tin-  constitution  of  the  tezpenss  bad  its  origin.  Import  ?int 
in  bhis  direction  was  also  the  synthesis  of  a  terpene — the poiymerisatioa 
of  isoprene  bo  dip.-ni.-iu-  — by  Bouchardat81!  in  L876. 

In  the  same  year,  Tilden4!  found  that  the  by droearbon  of  turpentine 

oil  combines  witfa  nitooejrlchloride  to  form  a  well  crystaUising  compound. 

Together  with  si.-nin.nsr,  he  applied  thie  reaction  t"  the  terpenes  from 

i  in-  oils  of  sage,  orange,  lemon  and  bergamot.    On  the  behavior  of  bheee 

bydri  ".nil-  ins  in  nil  rosvlchloride  he  hase-d  a  new  classification,  concernillg 

ii  he  makes  the  following  statement  i 

The  natural   terpenee  are  colorless  limpid  liquids  which  wary  bi   specinc 

gravity  hi. in  about  0,84  to  about  0,86.    "I'ln-v  see  divisible  Into  tiro  group". 

illows: — 

I.    Turpentine  group:  b.  p.  IS8°  to  160°;  m.  p,  of  irittosoderi  votive 
li".> '-':  form  Kolid  crystalline  hyd  rated  terpin  CioRtoOsHaO. 

S.    Orange  group:  b.  p.  17+°  to  17(>°:   in.  p.  qJ  uftroso*deriTOtive 

71°;   form  <  by  Wigger'a  pTOCOeSI  DO  Bolld  iT.vstHlliii*'  ti-rpin  hydrate .  •"•  i 

The  liquids  included  in  each  group  lire  ollotropic  iiuiiJiiiiiii urns  hi  thi'  ssine 
bydrooarbou  distinguished  one  from  un other  by  then1  varioun  rotatory  ecbion 
nil  iln-  polarized  ray.  It  will,  however,  be  lomid  I  believe  that  the  terpenes 
from  several  different  plants  will  on  former  examination  beconcluwvely  proved 
to  b»'  really  identical  and  not  simply  tauneria  This,  1  b.-li.-v.-,  to  be  the  caw* 
with  (he  terpene*  from  Freoeh  turpentine  and  HHgn-,  alno  wrtt  the  terpeiies 
from  orange  jieel,  bergamot  and  lemon."' 

Tilden's  prediction,  thai  the  number  of  n-ri>t*iies  would  l^  shown  to 
be  conch  smaller  than  assumed  in  his  days,  has  nrov»*n  itself  true.  Mis 
ition,  however,  was  insufficient,  for  ii  included  only  h  small 
nnmber  of  berpenee.  Lndesd  the  material  at  hand  was  not  sumVii-ntly 
sifted  for  an  attempt  of  that  kind,  n  consisted  of  a  large  Dumber  of 
disconnected  observations,  the  study  of  which  was  rendered  difficult  by 
an  arbitrary  nomenclature,  only  by  a  systematic  exploration  of  this 
disorderly  realm  could  a.  clear  insight  into  the  subject  Iw*  gained. 


■  hie.  6.   |>.   4.17. 

-• .  lC«Jcnlfe  formula  fur  camphor  wmm  baaed  on  the  name  BoortdermttCM 

■  cupi.  r.fi.1. .  80,  p.    1448. 
..    .I..nr.   f  hem.  Hoc,,   'JH.   |».  514:  Ibidem,  81,  p.  ar.-l  :    ['harm.   JiiBWk,    IS7T,   [>.   till 
*j  TIiIh  "l iiii-im-nt    in   Incurred    lor   dlpenieni'   »itmI    Unonene   tlki-itim-   pn.'liH'e    U'rplii 

hydrate.     *""omp.    Fllkklser,  Arch.  d.    t'bartii..  2'J2,   p.    3'52;    nln.i    Kramers,  Am.  GSem. 

Jniirn..    I  7.   [i.  695, 
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Hhtoric&i  Tntroductkm, 


Tbese  mx  bjdrocarlmna  aw  isomeric  and  bave  the  formula  Om 
With  these  i in*  following  hit  polymeric: 

l.)    A    liquid    hydrocarbon    boiling   at   200°    which   is  probably  a   seeqiii- 

beae,  CisHw. 

2.)    Diterebene  (Derille'a  colophene)  CaoHsa.  an  inactive  lipoid   boiling  *1 
aboal  800*. 

.''..i    Serosal   polytoBreben.es  CtesHien,   optically   inactive    iiqaida    becoming 
mors  and  mora  visiiil,  vx 1 1 1 r - 1 1  iinii  between  860*  and  ;i  dork  red  beat 

after  :i  discussion  of  the  methods  of  Formation  of   the   individual 
hydrocarbons,  Bsrthelot  conthtimw; 

In  accordance  with  the  known  Easts,  the  hydrocarbon  I'lpHm— a.  «.    tare 
beatene — nm.v  be  regarded  a*  the  starting  point  oJ  two  Bene*: 

1.)    Of  ;i  inonatornic  or  caii)]'li>'|  i  i  series   (iiioiiohydrochloride*  ur  ehlorin- 
«8ters  oJ  eanrphol,  CjoH&iCL;  campnene;  r10Hi«:  earrapfaol  alcohols,  OioHimO); 

2.1    Of  a  diatomic   or    term!   w^riew  (dihydrochlorides,   (  i.;ll 
1'iolioi;  hydrate  GteHsoOs).< 

Baca  el  tbew  two  wri  h  constitutes  a,  larger  group,  wliivli  can  be  divided 
mi. i  s.m-,iiii1.ii-v  >i-rii's  (aastralene,  t*Ti'hiMit<'iif,  eta.)  the  parallel  and  bom 

i thereof  which  oeenr  iii  i.won  us  ns  type  n n  inactive  hydrocarbon, 

rinni''iy  camphene  lo  the  first  group,  bsvpileee  in  i  in-  aecond. 

a  simii.'ir.  inn  much  lea  detailed  classiflcatioii  was  attempted  by 
(Jlinlntone*)  in  1864,  after  having  determined  the  specific  gravity,  the 
index  of  refraction  and  the  optical  rotation  of  a  uumlier  of  oils.  By 
menus  of  fractional  distillation  be  Isolated  the  hydrocarbons  ol  r&ri 
mis,  rectified  them  bv  distillation  hvit  s.idinm  and  arranged  1  hem  latfl 
three  large  groups: 

i.i    Hydrocarbons  ol  the  formula  CioHifl  which  boil  between  L60 — 170 

2.1    BydroQarooni  ol  the  fororala  CisHai  wbfeb  boil  between  24 

3.)    Colophmif,  i  j.ill;;-...  b.  \i.  ai.v,  representing  the  third  group. 

About  tliis  time-  the  word  terpene  was  introduced,  evidently  by 
Kckiil'.'i  Hi-  investigations,  praoeded  by  these  of  Barbier  and  Op] 
heim  were  of  considerable  inipnriam-e,  inasmuch  as  by  revealing  tbfl 
relatione  between  the  torpenee  and  cymenej  fcfoej  threw  new  ligkl  on  the 
molecular  structure  ol  bhese  hydrocarbons.  Almost  simultaneously 
Barbier4)  (1872)  and  Oppenheim0)  (1872)  obtained  cymene  by  bee 

the  ilibroliitdi'   of    terpill  either    by    itself  or   with    aniline.       By    the    action 


I)  Bert  helot   In     LSBS    Bftaa&tfl'    t lit-   uume  B8MMOI    in   Hunpbol,      l.lclils'n    Anrmii-n 
110.  p.  sag;  from  Oorapfc.  rand.,  47,  p.  BAft. 

*)  Jcnir.  t'ht-ni.  Sin-..    17,    |i.    1       A    mi  ninl    ■■iiitritiiitluii   appealed    tight    yearn    later. 

i  i .i . l.-m .  25.  p.  1. 

*i  LthrbUcll  diT  ifixanimehen  Chemlc  i  ISM),  \<>\.  J,  p,  *::7:     " un  the  other  hnml 

the  oil  ot  turpentine  and  tinmen  me  IsoflMfk  hjdfoeartooiix.  which  may  be  de»Utimted 
by  the  generic  Iwrin  Terpenen." 

*)  Count,  rend..  74,  p.  1114. 

"I   Berirhte.  8,  p,  M. 
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ul  iodine  on  burpentine  oil,  Kekul£*)  (1873)  obtained  the  same  hydro* 
carbon.  Be,  (therefore,  thought  himself  justified  in  supposing  sis  atoms 
of  ii..-  i nrpenl inc  oil  to  be  arranged  in  Bfanilaaf  manner  ai  b  bexuene. 
Further  that  the  methyl  and  propyl  groups  in  the  turpentine  oil  occupy 
the  same  relative  positions  as  in  «•>  ir  u-in-.  -  j  Thin  view  of  the  constitution 
of  the  terpenes  was  the  predominant  one  for  a  longtime.  With  this 
I  tie  question  of  t  he  conetitul  ion  of  the  terpenes  had  ita  origin.  Important 
in  i  !ii: —  direction  was  sJeo  the  synthesis  of  a  terpene —  the polymerisation 
of  isopreue  bo  dipeutene— by  Bouchardat^)  in  1875, 

In  the  name  year,  Tilrlcn  ■•  >  found  that  the  hydrocarbon  of  turpentine 
oil  combines  with  nitmsylchloride  to  form  a  well  crystal! man ■  i-iiiiLj»oaiui. 
Together  with  Btenhonse,  he  applied  this  reaction  to  the  berpenaa  from 
the  oils  of  sage,  orange,  lemon  and  hergamot.  On  the  behavioral  these 
Irocarbons  to  nil  rosylchlorlde  he  based  a  new  clasaificat  ion,  concerning 
which  he  makes  the  following  statement: 

natural    berpeues    are   colorless    limpid    liquids   which    vnrv  in    Bpedik 
gravity  From   iiliniti  0.84  to  about  0.88.     They  are  divinibli-  into    two   groups 

n^  lulhnvs  :  — 

i.    Terpentine  groap:  b.  p.  168^  to  100°;  dl  p.  ol  nibroBo-derivatiw 

l"2!»    ;    lurin  solid  crystalline  b.vdrnted  terpin  CioHgoOlHaO 

2.     Oniri^e    gTOtlp:    l>-    p.    174°    In    17<i    :     in     p.  of    nil  riisi^ilrnviilivi1 

.  form  (b.v  Wigger'i  procsaal  no  wild  oryeteillne  Pa-pin  hydrate. -"i 

The  liquids  included  in  each  group  are  ullotropie   modifications  of   Hie 

hydrocarl listinga'shed  urn-  froiu  another  by  their  various  rotatory  action 

mi  1  h^  potariced  ray.  It  will,  however,  be  found  I  believe  that  the  terpene* 
from  ■werul  different  plants  will  on  further  examination  be  conclusively  proved 
to  be  really  identical  and  nol  simply  isomeric.  This,  I  believe,  to  be  the  ruse 
with    the   terpeuee   from   French  turpentine  uud  Huge,  also  with    tin-  terpene.-. 

a  orange  peel,  bergamot  and  lemon.'1 

Tilden'e  prediction,  that  the  number  ol  berpenea,  would  i«e  shown  to 
I*.-  much  smaller  than  assumed  in  his  days,  has  proven  ihself  brae.    Sis 

isiflcation,    however,    was    insufficient,    for   it    included  only  a  .small 
Dumber  Of  terpenea      Indeed  the    material    al    hand    ivm.s    aot    sufficiently 

d    for    mi   attempt    of  thai   kind.     It  consisted  of  a  large  nuuil»or  of 
djaconnected  observations,  the  study  of  which  was  rendered  difficult  by 

arbitrary  nomenclature.    Only  by  a  systematic  exploration  of  this 
disorderly  realm  could  a  elenr  insight  into  the  subject  l»e  gained. 

1 1  Bm  .  •  i .  i . .  s,  |i.  4S7. 

1 1    K<*kiil6'n  formula  lor  camphor  wim  t»M6d  on   IBS  MAD*  OOBuWetHtOn, 

a,  coaipi.  mad,,  s<>.  p.  i  |  n, 

*>  Jrmr.  C'hem.  Sue.,  'US,  j>.  614;  Ibidem,  •'.  I.  p.  .".".I      I 'harm.  Jmirn...   1H7T.  p.  LSI, 
*>  Thfoj  atAt«m«nt.  I«  Incorrect  for  dlpentcne  »nd   llmunene  Itkvwiiie  produce   terpin 

hydrate.     Comp.    Flllckljrer.    Arch,  il.    I'twinu.,    222,    p.    Hllii ;    alm>    Kremet-K.  Am.  Ilii-m. 

JoUrn..  17.  r.  '•>.>. 
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Historical  Introilnction. 


These  six  hvdromrbons  are  isomeric  awl   haw  the  Formula  CioHu 
Willi  these  fens  Following  an  polymeric; 

l.)    A   liquid   hydrocarbon   boiling  at  860?  which   in  probably  .1   a 

t •-]-•- 1 j. - 1  n -,  >  1-.H24. 

•J.i  Ditereiwrn?  (I»evill«''w  colophene)  GeoHaii  '"'  hiactivu  liquid  boiling  at 
about  3oo°. 

3.  I    Several    polyterebeneH   I  'ion  H 1  mi.    ojiticallj    inactive    liquids 
mora  and  more  viscid,  wliir-li  boil  between  360"  ami  a  dark  i- 

Aiirt-  m  ilis.-ussii.il  of  i Iu«  methods  of  formation  of  tin*  individual 
hydrocarbons,  Bertbelol  continues; 

In  accordance  with  bhe  known  facts,  the  hydrocarbon  i'h.Hm— ■■.  g  (at* 
beaten* — may  be  regarded  iu*  tie-  starting  point  of  nm  scries; 

\.\  Of  a  immat'iniift  or  oii*ii|ilM»l '  1  eerlea  (monohydrooliloridaa  or  Bbtarine 
♦■si  1 1  1  ■  ]  1 1 1 4 > I .  ('ioHi;!'!:  imi iii  1  >li>*ne,  CioQii:  caropnol  alcohols,  i'iuIIi-1 

2.)  of  a  diatomic  or  terpil  series  (dihydrocblorideri,  CioBieGli;  herpilcM 
I'u.Hui;   hydrate  CioHtoOi), 

|]h'-Ii  ol  these  two  iwi  s  constitutes  a  larger  group)  which  nan  be  di' 
i hi n  secondary  series  (uustralene,  terebentetie,  etc.)   the  parallel  ami   ism 
members  of  which  occur  in  twos:  each   lias  us  type  mi  inactive  hydn 
namely  eaniphciie  in  the  first  group,  terpilein"  iii  the  second. 

A  similar,  but  much  less  detailed  elassitb ■n\  ion  was  attempted  bj 
Gladstone2)  in  1HC.4.  after  having  determined  the  specific  irnivity.  the 
index  of  refraction  and  the  optical  rotation  .>f  a  nnmliei -nf  mi],  lb 
means  "f  fractional  distillation  be  isolated  tin*  hydrooarbona  of  rari 

oils,  rectified  them  by  distillation  over  sodium    inn!  arranged  tliem  int 

a  large  {groups ; 

l.'l     Hydrocarbons  ol  the  formula  ("i.dlin.  which  boil  between   160 — 170°; 

2.)    Hydrocarbons  ol  bbe  formula  CifHai  which  boil  between  -l'-'—  380 

"5.)    CoIophezN •,  CwHsti  '•■  p-  815  .  ivproueabfog  the  third  group. 

About    this    lim.'    the   word    terpens   was   introduced,  evidently 
Kekul.'.'i    His  investigations,  preceded  by  those  of  Barbier  and  Opp 
hi-iiu   wen-   of  considerable  importance,  inasmuch  as  by  revealing  bhs 
relations  between  the  terpenes  and  cymene,  they  threw  new  light  on  the 
molecular    structure    of    these    hydrocarbons.    Almost   simultaneously 

Barbier4)  (1872)  au«l  OppenheimB)  (1872}  obtained  cy ne  by  beating 

the  dibromtde  of  terpin  either  by  itself  or  with  aniline.     By  the  . 


>)   BiTtlielul.    In     1858    chniiKtil     ilip    iiume    horui'iil    Ul    UUnpbol,       Llfliljr'H     Aniiul.-n 
110,   |>.  3US;   from   Goapt.   nrnl..    17.   p.   200, 

*)  Jour.  GbMB.  Sin..    17.    |i.    I.      A    M0pBd    ••i.nlriliuil.iii    ni.]..-nn-.l    Htflir    year*    later, 
i.   !IB,  p.   1. 

^i  F,..'lirl.ii.'li  ilt-r  ..r«j|iil*'hi:-ii  m«>m1c  i  tsnni,  v. .1 .  -j.  |..  i::7:  " —  nn  tin1  ••tbcrbaiiil 
1 1 « i -  nil  of  turpentine  mill  mmmmmu  bomeirta  hydroearfeona,  trhleh  maj  b«  ilrwixnauwl 
by  the  generic  r«r»i  terpen**." 

ij   C.ini|it.   md.,   "4.   |i.    I!.  I 

*)  Berti-nte.  5,  )».  94. 


History  <>f  Volatile  Oil* 


+7 


of  iodine  on  turpentine  oil,  Kekolfi1)  (1$73)  obtained  the  same  hydro- 
ton     II'--  i berefore,  thoughl  blmseU  justified  in  supposing  six  atonie 

oi  ili«-  turpentine  oil  to  In-  arranged  in  similar  rn.i  ihht  ;js  in  lienaene. 
Fun  In-!-  that  the  methyl  ami  propyl  groups  in  tin-  turpentine  oil  occupy 
rlu-  BAme  i»'lntivi' [insii  ions  us  in  f.ytiiene.-)  This  view  of  T  li<-  •■•  »iist  it  utiori 
"f  ilc  terpenes  wan  the  predominant  one  for  ?i  lone;  lime.  With  This 
r  he  question  oi  I  In*  constitution  of  tin-  terpenes  bad  ita  origin,    [raportanl 

in  tliis  direction  was  nlso  the Synthesis  of  ;i  berpene—  the  polymerization 
of  isoprens  to  dipenienc  —  by  limn  hardat3)  in  1875. 

In  tin-  same  year,  TUden4!  found  that  the  hydrocarbon  of  burpentias 
oil  combines  with  Ditrosylchloride  to  form  a  well  crystallizing  compound. 
Together  with  Klerihoune.  he  applied  this  rcai-iii.n  Ik  the  terpenes  from 
the  oil*  ui  sajrc  .»raii-v,  lemon  ami  lii'i^inin»l.     On  t  lie  liehuvior  of  these 

hydrocarbons  to  nitrosylcliloride  he  based  a  new  classification,  concerning 
which  he  makes  the  following  statement: 

Tlw    mi  final    berpenM    are  colorless    limpid    liquids  which    vary  in    specific 
gravity  from   about  0.H4  to  about   0.8fJ.     Tlc-y   me  divisible   into    feWti   gl-OUpfl 
Hows: — 

I.    Turpentine  group:  b.  p.  158s  bo  WO  ;    in.  p.  of  itiiToscMlct-ivativi- 
rj'.i   ;   form  solid  crystalline  hydrated  terpnt  CioR&oOsHgO. 

B,    Orange  group:   b.  p.    17+°  to  170°:    id.  p.  of  Bftroso-derivutivi' 

"I     :    form   i  bj  Wiggerw  prociws)  m>  nolid  crystalline  lerpin  li.vil rut <■.  "•  i 

The  liquids  included  in  each  group  are  nlloit-opic  modifications  of  the  saute 

hydrocarbon  distinguished  one  from  another  by  their  various  rotatory   ration 

O0    tilD  polarised  ray.      It  will,   however.  he  found   I  heli"\v  Hint  the  terpenes 

several  differ-ill  plants  will  os  fur  titer  examination  he  conclusively  proved 

to  be  really  identical  and  not  simply  isomeric.     Thm,   I   believe,    to  be  the  sua 

with    ill"    h'r|ieneH    front    French   turpentine  and  sage,  also    with    bfafl  terpenes 

■  orange  peel,  bergamoi  and  lemon.'' 

Tilden's  prediction,  that  bhe  number  <>f  terpenes  would  be  Baown  bo 

be  iiiui-Ii  smaller  lli. in  assumed  in  his  days,  has  proven  itself  true      His 

di'.itiiMi.  however.  wrae  insufficient,  for  it  included  only  a  small 
nnmJber  oi  berpenes.    Indeed  the  material  at    Stand  was  no1   sufficiently 

I  for  an  attempt  of  that  kind,  it  consisted  of  a  large  number  of 
disconnected  oi.serv-.-nii.iis.  the  study  oi  which  was  rendered  difficult  by 
an  arbitrary  nomenclature.  Only  by  a  systematic  exploration  of  this 
disorderly  realm  could  a  clear  insight  into  the  Bub|ec1  be  gained. 


i)  Bwfehte,  >'-.  p.  4S7. 

3l    Kekiill'N  (iini.iilii   for  cnnv|ih(.r   whs  Iijihi'i]   on   tin-  h.iijic  ckfikIiIitk  ' 

i.,  80.  p.    L448. 

■  i    Four,  i  Iii-iii.  Boc,  2H,  p.  814;  Ibidem,  81,  p.  W4i   I'hnrui.  .fuurii...  1*77.  |,.  ].i. 
*i  Thl*  statement  In  lucorrtct   lor  ui|M*riteM  And   ItBMMMM   IlkenKSM  produce   korplH 
hydrate.     Coup,    r'McklRer,   Arch,    d,    llmrru.,    SS8,    p.    B6ft«    nlno    Kmiwni,  Aut,  I  ben. 
.,   17,  i..  895. 
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Historical  Introduction. 


These  six  hydro, -sii'hons  are  Isomeric  and    haw    the   formula  r,,,Hi. 

\\ 'iiii  (Ins.-  the  following  are  polymeric: 

t.)    A    liquid    hydrocarbon    boiling  hi    250°    wliirli   in  probablj 

ti'i'i'lti'iic,   ("i,-.  |.I»4. 

2.  i    Diterebene  (Deville's  eolophene)  CmBss,  an  inactive  liquid   bollli 

aiiiiiit  ;!"(> . 

.1.1    Bsveral   pnlyterebenee  CioflHinn,  optically  inactive   liquids    becoming 

more  and  more  viscid,  which  boil  between  -160°  ajid  a  dark  red  beat. 

\firr  .,  discussion  of  tin-  methoda  pi  formation  of  bhe  individual 
hydrocarbonBj  Bert  helot  contiiiueis: 

In  accordance  with  bba  known  facts,  tin*  hydrocarbon  CioHju— e.  g.  t*n> 
benti'iie — may  be  rejr>i.rded  aw  t li ••  starting  point  of  two  «eriew: 

ll  Of  (i  niunatomic  or  caiiipbril1)  Heries  (iiionoh.vdroehlnrideN  or  chloriin 
•astern  of  campliol.  C10H17CI;   rainpliKiie,  CioHis:   cainpliol  alcohols,  CieHisQ) 

_'  1  01,11  iliiilmiiii-  or  ter|iil  wrier*  (dibydrocblotld) £,  CieH  ia(  Is  terpiiWe, 
(  i„H  in,    livdrule  I'noll  jui  »ji|. 

Bach  ol  tin*'-  two  si-i-i  m  constitntM  a  larger  group,  which  can  bo  divided 

in  t  u   aeeoiid.117,    Ki-i-i".-*    (lomtnileiie,    leivbenteiie,   etc)    tin*   parallel   and    isomeric 

iiiriniii-is  ol  which  occur  ilk  twos;  each  baa  ns  type  an  inactive  hydrocarbon, 
iiaim-ly  caxnpbtffle  in  Ehe  first  group,  tierpilsne  in  the  second. 

\   ahnilar,  but   much  less  detailed  classification  was  attempted  by 
Gladstone")  In  1864,  after  having  determined  the  specific  gravity,  the 
index  "l   refraction  and  fche  optical  rotation  ol  a  number  of  oils. 
means  oi  Fractional  distillation  he  isolated  the  hydrocarbons  ol  van 
oils,  rectified  them  by  distilhit ion  over  sodium  and  arranged  them  into 
three  hugs  groups  i 

1,1     Hydrocarbon**,  of  tin*  formula  t'udlm  which  boil  between  160—17 
2.)    HydrocarboiiH  of  the  formula  OsoHm  which  boil  between  24U — 360 
3.)    Colophene,  OioHas,  b,  p.  816°,  representing  the  third  group. 
About    this  time  the   word   terpens   was    introduced,  evidently  by 
Kekule.*)    E&  investigations,  preceded  by  those  ol  Barbier  and  Oppen- 
bs3m    were  of  considerable  importance,  inasmuch  as  by  revealing  the 
rehitioii*  I.  let  ween  the  terps&SS  and  cvtnene.  I  bey  threw  new  light  on  tin- 
molecular   structure    of    these    hydrocarbons,     Almost    simultaneously 
Barbier4)  (1872)  and  Oppenhaim*)  (1872)  obtained  cyinene  by  heating 
1  lie  dibrotnide  of  terpin  either  by  itself  or  with   aniline.     By  tin*  action 


»)  P>i»rthelc*t  In  lS-ii*  ctutneed  Rhfl  UUM  bOTOaol  bo  BWDptaol.  Llebln's  AnniltW- 
1111,  i>.  BS8;  rnmi  c..rn|-t.  mad,,  4  7,  p.  266. 

=  i  J.iiir.  Otaem.  Soe..  17.  |».  1.  A.  ih-oh-i  inn  itiM"*i»r»-«l  Hshl  yearn  Inter. 
Ibidem,  ■_>.-,.  |i     1 

»)  Lel.rt.ucb  der  orK«nlmh'Mi  <  'lii-mln  (186S),  POl.  2,   |..4.'I7;     " on  the  other  ti.u.-l 

rln-  oil  ipf  knrptnttns  m4  iimneri-tn*  iMontfrir  bfSroraxflODa  wlileli  nifty  Ire  df-lKHHtnl 
by   the  Kt'luTlr   l«rni   liT|i,-nt-n." 

*)  OwDpti  read.,  74,  \k  r.u 

«)  Brrirhtt',  5.  i>.  '.'I. 
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of  iniliiiH  on  i  iifpi-iif  Jin-  nil,  Ki'kuN'1!  f  1 ST-I )  obtained  the  same  hydro- 
carbon, I!-',  i ! i- ■  i- -i « > i-' -.  bhoughl  himself  justified  in  supposing' sis  atoms 
of  the  turpentine  oil  to  be  nrmn<*ed  in  similar  manner  as  in  bemena, 
Further  'hat  the  methyl  ami  propyl  groups  in  the  turpentine  oil  occupy 
the  tame  r-»-hi  t  i  v«*  positions  ae  La  cymene.'J  This  view  of  the  constitution 
of  tit.-  berpenee  woe  bibs  predominant  imi'  for  a  king  time.  Willi  this 
the  qoeel i •  - 1 1  of  tin-  constitul ion  ol  the  terpenes  bad  its  origin.  Imports n1 
in  thin  din *e lion  mu  also  tube  synthesis  of  a  barpene— -the  polymerisation 
of  ieopreoe  to  dipentene— by  Bouchaxdat*)  in  1875. 

ln  t  1  ■*  -  same  year.  Tihleu'i  found  that  tin- hydmrarlioii  of  turpentine 
oil  combines  with  nitrosylehloride  bo  form  a  well  rrvsta Mixing compound. 
Together  with  Btenhouse,  he  applied  this  reaction  t"  the  terpenes  from 
tin*  i.il>  nf  BHii'f.  or.-m^i',  li-inoii  and  bergamot.  On  tin-  L-huvior ol  these 
i-  rdrocarbons  to  nit  rosylchloride  be  t >•: i m« •<  1  a  nem  elasaifical  ion,  concerning 
nrhuUi  be  roakee  toe  following  Btatamenl : 

The  natural  terpsnss  an  aolorleai  limpid  liquids  which  vary  in  spselftc 
in  ii-.Jin  aboul  0.84  t"  about  0.86.  They  an  tiirhubifl  into  two  groups 
IIowb:— 

1.     Turpi-iitin-- ^roup:  b.  p.  UW°  to   180  ;   in.  p.  of  nil  ros««-«h-ri  vat  i  v«- 

199°;  form  solid  crystalline  hydrated  fcerpin  CioHaoOaflflO. 

_'.    Braagi  group:  i>    p.   174    in  I7'ia:   m.  p.  ol  aJtruao-derivative 

71     .    form   ili.v    Winer's  proeeiusl   mi  solid  n  \..~l.illini'  l.-rpin   hydrate.8) 
The  liquid*  included  in  each  group  MO  alloti opie   modiHentiojiH  ol    tin-  BBine 

hydrocarbon  distinguished  one  from  another  by  then1  various  rotatory  action 
on  tin'  polarised  ray.  It  will,  howeTsr,  be  round  I  befieva  thai  tha  berpsaefl 
different  plants  will  on  farther  examination  6s eonolusivety  prosed 
to  be  really  identical  and  not  simply  isomeric.  This,  I  believe,  to  bfl  the  ease 
rhr  bsrpenes  from  French  tnrjientine  and  nage.  al.no  with  ih>-  ter|>eiieti 
from  orange  peel,  bergaiaot  and  h-mori." 

Tiltlcn'.H  prediction,  that  the  nuinlier  of  lei|»enes  would  l»-  shown  to 
!*•  much  siiiiilli'i  than  assumed  in  his  days,  has  proven  itsi'li  feme.  His. 
classification,  however,  was  insultiricni.  for  it  i  m-hided  only  n  .small 
number  of  terpenes.  Indeed  the  material  at  liand  was  not  sufficiently 
niff.-.l  no-  .in  attempi  of  thai  kind.  It  consisted  of  a  large  number  of 
diaeonnscted  observations,  the  study  of  nrbiota  was  rendered  difficult  by 

;rary  nomenclature.     Only    Uy   a    systematic   exploration    of   this 

disorderly  realm  could  a  rlear  insighl  into  the  subject  be  gained. 

>  |    K.rl-lite.  «.   p.  487. 

mala  for  camphor  vu  i.jh*wI  mi  the  haiih*  romiliii'mtlim. 
.nipt    renil.,  KO,  p,    I  1  I'. 

•  i  .l.iiir.  i  hem.  K<.»c..  -*.  P    514;  I  I>I<1>  ■■> .  81,  p.  "."it;   Miami.  Juiirn.,  1N77,  p.  till. 

•  j  Tblw  ■  til  lenient.  in  Incorrect  lor  (Ilpentt'ne  ami  llnii«iu«rie  llkevviwi'  |ir<>ilu<-<-  MFpIO 
hjrdrnte.  Gomp.  F'lOckljcer.  Arch.  il.  Phnrm.,  222,  p.  MS;  nl»<n  KnONR,  Am.  CSem. 
Joiirn.,   17,  p,  eSS, 


to 

Tin:*    *•*•  *a%  *.w-  "V-Dfc-T  -•.    tiMOitrmta.  ^uc-mtt 
vtj**-!**'  *iiC  '-aw  o*yr*"«r«rw»  j»  on*-  irauarj*"'  ~v  "in*-  ■ 

J.irt^nuti'.n  ■***■  r  v*»  mootMihii*-  ">v  vtMian*-  ~j»»-  rnamii 
Wiikijf  *i^»»j»a  ;."*">  *.at  1*CS  i-r  fc*K*af.a«^  cEvr-jIucwa.  mreni*i»  had 
v>  fA-  •*raaezr  trui»a  -»ijt"><*<  *v  >*ui?i»!*wnBPa'.a  ic  lae*  "ij  ft  n  —l»i 
*r*i!   is.   uunw»»     *«t  3m»u*    -Y   •rr«aJfnt»'    WTTKtb*     *>uV  jtfispr  the 

tijMntfrrizAi?  i'A.    'Jt    ~a*-   lm-n^rvD*   i/v.wv*   »»    wmmgiaaaBul   wa*  k 

».«#•  r^b**/^  */  •ii--  "-*r?-pa*»j»  ****  *.»i»sr  'j*ry*«u««*»c  ••wfncm*.  mm/i  the 
pr*/M»*Jfa  '/  •«i»-iT  "ttixmnTirx* 

Tt**+  yr*jij)m*  zo>r*-  •#«.  «rjcvf*s  a  *«f>  ifcr  "iufi  ?i »  now  yoMuibfc  to 
ytaittfr    uvtzix    t    ?sr    vs**   ~*t&~j**  wraKnn   r*"*"i   Shnfar.     The 

tfatA.  TtMr  i>r*s/irttj  '/  *uht  *r<Horr-!Taoci.  •>:#»*iy|r-  i*  «rd3  S*r  from  a 
mthtiir**/ry  **A*r.vr...  ':sn&.  KgWraii  5on&i*a*  ba*v-  beec  pnnfmwd 
for  a  favioW  the  VTJw*#». 

I »*  ]  **M  WaJlw*.  * .  1+ich:.  Lk  ra»M»'a»  «.  "rLi*.  fahite?  with  the 
fnr*«tjg&»tjfs'j  />f  tj*  /^iJ  #>f  -«'>rn«*»>d  >Obvm  roun*-:  Tiw*  Tear*  falter 
h*  tra#  in  a  ym'Urti  ro  ':~ta»nv*.*m»r  **&'  *rrp*-rjfc*  \-y  rztaan*  of  <TTn*taIliiie 
#Vriva'iv**  ••^'rahromid*'*.  hr<!r»yh;orvJ»**.  £.ydr»»i*v»-n>Je«R.  nitroeites 
•4/-.  >,  *.iz.  \iit*".ir.  'Ztttifritftitf.  totti'fip**-.  *Yi\*Xi\*<*'.  »t?t.--=*twp».  terpinoleoe, 
i*r\m*i*;  and  pfVllaiid  •*■**-.  To  *':*-+■  Urzrrbfitf-  was  add*d  later.  The 
«***j»jit*-rp*'****  nttf  hU*>  hrXaAnA  in  hi*  inr**tis*arion$  as  well  as  the 
o%yie*tti  'U-rivH^iv*—  <A  %\*  itfr\*iir*  with  tbeir  irr*wt«»r  <*apacitT-  for 
rtwi'tots.  viz.'  'it** A.  ttftjiin  hydra t*.  r«*rpiner»l.  pinol.  f»»n«"-bow.  thnjone. 
piiU-ii'tiif.  uftiiU'tti*'.  '-arvow.  methyl  h^pt««non^.  jtau-honly  alcohol, 
rnryit\i\i\'\[fu»  hydrate  and  {fnajol. 

Aft<T  Wallwh  had  r»»riiov**l  tJi«?  prirn-ij«i1  ditfi<-altie«  in  the  investi- 
lenilou  of  volatil*'  /»ib»,  oth«*r  <-li^mi~t«  }»l*o  d*-\-I..^l  a  sm.-cejwful  at-tirity. 
A,  v.  itwr yur'n  valuable  inv#»*tijm»iou»  into  rh«*  •■•  institution  of  the 
I'Tjx'iK'H  arid  r>dnf<frl  ''onipoiind*  fipn^an^l  in  th»«  Pr»x-peding»  of  the 
(ifruinit  l'\\*'%tt'wtt\  Htw'wlv  Hiiiw  1>*JW.     WJi»rvas  Walla«-h  and  v.  Baever 


»i  U'nllA<'h'a  f<iiiliit>iif.l<nin  Hnr  l<»  li«r  fouti'l  Jn  thr  followhlK  Viilumea  of  LMrtir'a 
AiuihUii  IZT,.  Til.  T.V*.  2»H.  TV.*,  'Ji%.  «.",.  2**i.  -*."•_•.  253.  2.-.V  _>.V.«.  263.  2»4.  268. 
•d*iU.  270,  271,  Z7^,  27.".  276.  277.  ^7H.  27'.».  2M.  I'M.  2*»6.  2*»7.  2-t».  291.  2»6.  SCO. 
H'i'J.  Wi?>,  ffift,  -'JO'.*.  h<-v>thI  |i«|K-m  from  blw  i»-ii  alwi  app«-ar«><l  in  the  Proceedlni^s  of 
lb«  '»<tiii/iii  i  li'-fnl'-nl  M«M-|.-t.v  nliir»-  1H»«».  «)f  thf  latt«-r.  hix  VtBrn  heforff  this  aoriety 
In  |h',h  In  wlilrii  hi-  \,rfiu-iiXfi\  m  gfn*rt\l  itarrfy  of  hli>  work  up  to  that  date  ftbonld 
rwi'ttr  ■|..<lnl   iiKiillon   r  lt*-rf*'tit»?.  154.  |i.  152.'i. 
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investigated  primarily  the  cyclic  oompaonds,  Benualsr  paid  special 
.itt.-nii.iM  1 1 >  chain  eompoundsi  ]{f  showed  Shad  the  alcohols  garenioi 
and  Hii'  I   1  he  aldehydes  dtKbl  and  citronellal.    which  OOCttf  fre- 

quently in  volatile  nils,  an  chain  compounds;  also  tot  tike  line 

mon*  or  less  closely  related  cyclic  compounds,  ess  be  converted   into 

tene  i  i     Other  chapter*  i  if  j he  chemistry  of  volatile  nils  with  included 

in  hi*  rjesaarebes,*)  same  o!  which  were  conducted  jointly  with  Tiamann*j 
The  investigations  by  the  latter  and  Krflger  of  orris  oil  and  irone,  ted 
to  the  diseovery  ol  ionone,  bhe  artificial  perfume  of  violets. 

In  addition  to  these,  numerous  other  chemists  have  in  v.  -sti  seated  the 
ipoeftton  ol  volatile  nils  and   the  constitution  of  their  comtUjoei 
In    bq   far  M   liicir  results  pertain   to   tin*  composition   of   volatile  oils, 
their  results  an*  tacttided  in  the  sperial  pari  ol  thin  breotiae. 

The  const  it  ut  tonal  problems  involved  in  the  study  of  the  terpenes 

anil  their  derivatives  are  unions  tin-  most  difficult  of  organic  chemistry 

anas  of  tin*  readiness  with  which  rearrangements  within  the  molecule 

place  under  the  influence  of  ordinary  physical  and  chemical  reagents, 

A   typical  example  of  some  of  the  difficulties  involved  may  be  had  in 

onlinary  camphor.     Although   investigators   had  an    almost    unlimited 

supply  at  their  disposal  and  in  spire  of  the  fact  that  many  chemists: 

ii    in- -I'ssantly  investigating  1  his  compound    for   several    tli-cades 

in  ordei  to  obtain  an  insight  into  tts  constitution,  the  views  held  with 
■d  bo  its  structure*)  are  still  divided. 

This  oriel  history  ol  volatile  oils  would  col  i*'  complete  without 
some  reference  to  the  literature  on  the  subject  since  the  beginning  of 
this  century.    So  long  aa  the  volatile  oils  vrera  principally  prepared  in 

laboratories  of  apothecary  shopa,  the  dasoription  of  the  oils  and  of 

the  methods  of  their  preparation  was  found  In  pliannaceutica]  reference 

works  nnil  pharmacopoeia]  commentaries.    The  results  of  scientific  and 

I  studies  were  also  puhlialied  in  pharmaceutical  rather  than  io 

purely   chemical  journal*      With  tl early  forties  the   preparation   or 

volatile  oils    was    taken    out    of  the   pharmaceutical    lali  -   and   a 

berature  was  i  reated 


•  >r-|iiii  ni  tli«  ryi-ll<.'  meiitlnone  Into  chain  compouui- 
)l  the  ritri.iMlliil  wiii's  warn  ih-.-i  i  m  |  il]f<lii-il  hy  Wnlluili  in  LSS7.  i  I.lrtiln'ti  Aiinnli-n,  9SS}. 
J»  Tin.-  iiIIk  ol  Allium  irrxlfriim.  iiujifr-ililn,  K«rllc,  union;  mImi  TBiinretnne  1. 1 lm)< ■  1 1 r  i 
'nnil limn-.  i'iiii'k'"in'.  terplnenl,  <■(>'. 

•>i    HtTKiimol   ijII.   Iiivirnlrr  nil.   ritrnl,   (illieruv   iin-1  livl  lii|H.iiiilii-,   tmmcHone,  OtC. 

;    |ch   tl'i'in   two   down  <ttriirt"riil   liirnnilri-   bSTQ  liifn   fWOPQWd   EOF  I'liirifihor  In 
••  ol  i  htm  ln\  Ml  Iga  Uudb. 


,» 


Hietorieai  Introdoetion. 


Zeller's*)  publications  (1850— 1855),  already  mentioned  on  p.  '■>' 
contain  a  compilation  of  fche  yield,  also  »«  vety  meagre  descriptio] 
the  physical  properties  of  rip-  « hN  and  their  behavior  toward  reagenti 
Mnier's*)  treatise  (1867]  also  balms  into  consideration  the  scientific  inwes- 

btiona    ThB  methodB  of  preparation  and  "ttteeabj^-t  of  distillation  arc 

described  in  detail  by  MicrElnsld*)  (1872).    A  similar  work  was  written 

by  Askins.Jii*)  in  1H7C.     -Die  Toilet t«-*n-«-l i—iiii**" '  >>i  Hirzel")  which  passed 

through  tour  editions,  also  "The  art  of  perfumery"  by  Piesae,*)  vrhtch 

translated  into  several  languages,  may  here  be  mentioned. 

The  results  of  the  earlier  papers  by  Wallach  are  contained  In  the 
iM.-n.'nr  work  of  Bornemann*)  (1891),  whereas  the  "Odorographia*'  of 
Bawer'l  emphasizes  the  botanical  side  of  the  subject.  Finally  the 
monograph  by  Henster*)  on  the  terpen?*  should  lx*  mentioned  tor  ii 
has  proven  itself  well  nigh  indiap<*ns.-iiiii-  for  the  scientinc  investigation 
rpenee  anil  their  derivnl  ives. 

Although  remarkable  progress  baa  been  made  in  the  chemistry  of 
tli>-  volatile  oils  during  the  past  fifteen  years,    the  investigations  of  r Jiin 

ich  of  science  are  Ear  from  being  completed.  On  fche  contrary,  the 
newly  acquired  knowledge  has  caused  an  ever  increasing  number  of 
problems  to  present  themselves  for   solution,     h    is  quite  remarkable, 

however,  that  the  interest  bestowed  upon  purely  theoretical  questions 
has  caused  a  Calling  off  in  fche  systematic  analytical  study  of  volatile 
oils.  There  are  still  a  considerable  number  of  oils  that  are  much  m 
and  readily  acceeeible,  fche  composition  of  which  is  bui  imperfectly 
known  ESven  ninny  oils  that  have  been  repeatedly  examined  will  lie 
made  i"  yield  still  other  constituents  when  run-fully  reexamined. 
Plant  physiological  problems  also  have  scarcely  been  Touched  upon,  and 
the  assay  ">'  volatile  oils  is  just  beginning  fco  assume  a  modern 
scientific  aspect  In  harmony  nitb  recent  theoretical  results.  Hence  there 
still  remains  a  hirjre  Hehl  for  profitable  irorfc. 

It  may  well  be  said,  then-fore,  thai  in  spite  of  the  unprecedented 
progress  in  reoeni  years,  fche  chemistry  of  volatile  oils  te  bw  hi  ita 
initial  stages.  Following  the  paths  ol  VTallacfa  and  ol  other  reformers, 
.•lirmi.nl     inv.-sii-.iiors    of    all    civilized    countries    are    busily    at     work 

ning  u|>  new  tleMs  for  investigation.  Science  and  industry  are 
working  band  in  ham]  and  it  may  reasonably  I""  expected  thai  both 
will  profit  greatly  by  the  results  of  the  incessanl  labor  rims  fostered 
and  stimulated. 


•i  Sw  HLIill<iKrM|>li.v. 


3.     HISTORY  OF  THE  METHODS  OF  DISTILLATION  AND  OF 
DISTILLING  APPARATUS. 


TIhj  literarj  documents  considered  in  the  previous  cbapter,  reveal 
the  Blow  process  of  evolution  leading  up  to  a  better  understanding  of 
bfas  rabject  ol  volatile  ails.  In  like  manner,  a  ehorl  historical  ratrospecl 
of  the  methods  of  distillation  and  distilling  apparatus  may  result  in  an 
insight  into  the  gradual  development  of  tin-  n rt  of  distillation  and  the 
methods  .ii  preparation  of  distilled  nils. 
The  history  oi  fefae  evolution  From  the 
jij-iinii ive  CticurbHa,   the  Alemhie  and    tin- 

•Ai/fi  i«i  the  steam  and  racuum  appev- 
ratns  i»r  our  own  trims  reveals  a  long  and 

ed  course  which  had  to  in-  Followed  by 
this  apparently  modern  branch  ol  industry 
in  order  to  bring  ii  to  its  present  technical 
and  scientific  perfection. 

Til*-  first    definite   statement    round    in 

■ill    writings    which    indicates  ;i   kind  of 

primitive   distillation,   although    probably 

no1   pictured  until  the  middle  ages,  is  the 

mention  ol  the  method  for  obtaining  qQ  of 

(TTLtTtriXaiov)  in  the  writings  of  Hero- 

i  i    lii.isi ■•uridi's-)   and    Pliny3)     This 
-   said  to  have  been  obtained  from  the  FlK  !i- 

nii-oivsin  by  boiling  with  water  in  an  open  earthen  kettle.    Tin*  oil  either 
collected  ut   the  surface  of  the  liquid  and  was  removed,  or  ite  vapors 
ondenssd  in  layers  of  wool  spread  over  sticks  of  wood  laid  crosswise 


•  i  HUtorlae.  Lib.  2,  p.  85. 

■J  Pi  nint.  mad.,  lib  I,  a*.  89.  BO 

■)  Hl*i.  QMS.,  lib.  IB,  cap.  fl— 7:  lib.  10,  cap.  2'J. 


.-•J 
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mi  the  kettle  ob  In  figure  8.    Die  wool  was  replaced  from  time  to  fctew 
fresh  portions  and  tin-  Batawatad  wool  expressed  with  the  bands. 

Authentic   representation!    o4    the    « 1  ii-*t ill iai^r    vessels    used    by    the 


Egyptians    do   not   exist. 
iiv    adopted    by 


Son I    their    forms    of    apparatus     Were 

llu-      Araliiolis      and      improved      hy      I 
To    the    oldest     known     writings     Whicb 
irivH    information     on     methods     of    dis- 
tillation and  distilling  apparatus  belong 

DOOM     i>f      the     Greek      physician       D 
eorides 1 1    and    oj   the  Greek  philosopher 

Zl  .MilllOK.1) 


Fijr.  4.  Fiji.  ■'». 

In  a  manuscript  Arabian  translation  ol  Dioseorides1  Materia   M 

in  flu-  library  at  Leyden  ilistillinjr  rniiui-s  .in. I  a])piiratns  are  m--nin.ii.-il 
and  il.'si  riln-.l.  These  descriptions  probably  occur  in  the  original  Qreek 
u-\r.     Among  fli.iii  are  found  the  cucurbitn  and  tin-  alembic,*) 


Pig.  .;. 


FlK  7. 


lost  .-is  pictures  of  animals  have  served  as  BYnibota  in  the  oldest 
mythology  and  as  < -ha  meters  in  wriiin-  of  Hie  earliest  peoples,  the 
forms  of  animals  were  used  by  the  ancients  as  prototypes  in  the  making 

of  jewelry,  and  of  all  kinds  of  useful  articles  and  apparatus.     The  .-. 


<  onipare  Bibliography. 
'i   Extracts  from  thlH  U  well  iui  the  much    Inter  AniluV  writing*  of    Khnne*   ninl    mi 
unimportant   IIIUBtratlon   of  nn   Arabic  dllttUtOfl   apitANktm  were  |>uollMhvil  In   1x78  M 
Prof,   Wtt'du'iiiann  in  the  Ztarh.  tl.  ileutHch,  niorj;eiilAii.il .  Ocavll.,  Sfl,   p.  .".7.". 


Htetorj  of  the  Method*  o/JMntflfluHos  and  ofDietilbag  Appamtaa.       II 


seems  fco  hs>v scored  in   the  preparation  of  primitiva  digefttiioEi  and 

iJiMtillini:  peaseJs.  Snrii  pictorial  representations  bwre  bean  carried  over 
Erom  the  writing's  of  ESoaunos  and  probably  alto  ol  others  Into  the 
writings  of  the  Arabians  and  from  bheae  into  other  alchemical  works  0! 
I  he  middle  ages.3 1 

As  prototype  oi  a  oontmon  il;i>k 
rln-  figure  hi  an  ostrich  is  given 
I  tip.  4- 1  ;  :is  rliat  of  a  rptort  a  g-oone 

(§g.  <;>.    Tin- 
ie    of   u   bear  served  I''"'   B   -till 

iii<it;i\    and      bead      \;ihinhj,iis\ 

(fig.  7 1.  Aii  improved  form  of  this 
!•  distilling  apparat us  ia  found 
be    writings    o!   Gfeber*)*  and 

Alliiicisis.'1!  Tli.'  latter  11. it  only 
ibed  glass  distilling  vessel*  Imr 


?Wr 


rrW^ 


lis   -  riir.  y. 

also  Hi. is.*  prepared  of  ^In zed*  earthenware  (fig.  H)  and  a  kind  oi 
fractional  diotfllation  for  tin-  purpose  «>f  ■•*  better  condensation  and 
separation  ol  subtle  spirits  by  placing  several  ahatbiOM*1)  on  top 
1 1|  000  another  {fig.  '.»>. 

mi   the  writings  uf  (ii-Ikt  mid  Alliti.-nsis,   also  from  ihnsi-  of  the 

fli-iit  physician  and  writer  Rhasea  1  ESI  R1l7.i1.  it  becomes  apparent 
thai  the  Arabians  distinguished  as  early  as  the  eighth  century  between 
distillation  over  open  Bre  mid  from  a  water  1  it* t li  ami  ush  l»atli. ■"'i 
Qeber  described  both  methods  in  detail0) 

For  the  purpose  of  better  condensation,  Cbetaeue  of  Lodi.7)  n 
physician  and  alchemist  of  Bologna,  recommended  thai  the  beak  ol  the 


I)  Joanntn  Itheunut      Bae  ISIbllwRrnptiy, 
»i  Summa  perfection!*  mairlatvii!. 
BIMtognphy. 
AibuciKiK.  Liter  nrvltorU,  iii>  87,  p.Stt. 


"■I  I : Iiuhi-m .  Dan  BiicIj  iIit  OehHmnlm*.". 
«i  sum nui  peMectlonlti  mux.,  cap  r,.> 
T|  See  Mcsnj1,    Slinplli-la  et  en  m  pi»iU  m  . 


i  of  the  Methods  of  Distillation  nud  of  Distilling  Appirattut.        BQ 


■  I'l.V    in    p-n.-nil    UN    at    iliai   riuir  fur   the  distillation   of  Wine 
Banted  plant   juiees.     As  examples  of  such  distilling  apparatus  and 
methods,  •"die  mancherley  Kiilihnijren  der  Tputaehen  un«l   \VeIs« he  W 
bnonur'1  arc  described  and  illustrated  in  treatises  on  distillation  of  the 
first    half   of    the   sixteenth  century,    namely   in    those    of   Brunsclnviyr. 
Ufertad,  Kvff  and  Loniear.    In  these  a  distilling  apparatus  constrsetad 

wiiii  considerable  skill  u  described.    His  helm  of  tin-  still  nnd  ti nter 

condenser  jacked  were  made  of  sheet  eoppar.  The  form  of  the  beadlike 
expansion  of  tin-  Inini  with  the  outer  jaiki-i.  the  lower  open  run  of 
Which.  WBB  tightly  lilted  t « >  ill'1  still,  gave  nee  to  lh»>  name  of  "Mohren- 
kopf."  The  condensation  was  effected  by  a  < ■ontitiuous  low  oJ  sold 
water  bhrougfa  bl atar  jackal  (ng,  14). 


FiK.   14. 

The  method  of  condensation  derived  from  the  ArahiaiiH  was  con- 
sidered aa  the  most  perfect  foe  the  disnihiiion  of  spirit  of  nine  Co^aa 
n'Cae).    The  illustration  of  ilns  apparatus  was   selected    lot   the    title 

pji.Lre  of  the  second  volun f  Brunaehwig*s  DeetDlirbnch  published  in 

the  year  1507  ami  is  reproduced  >.n  pajre  •>:,, 

Where    l  he    two    Upright     serpent  ii  ie    connecting     tuU-s    (serpent  iiuif) 

between  the  retorts  (cBvwWfcfta)  and  the  receivers  (reoeptocoZa)  croas 


MS 
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each  other  they  pass  through  a  condexising  tube  filled  with  rolil  I 
Tin-  Booling  efleot  thus  produced  is  not  sufficient  lor  the  condensation 
of  all  the  vapor.    Tin-  mcid  acta  therefore,  as  a  def>tdegfiiat< 

<es   the    alcoholic   hTri'ii»-ih    of   the   distillate.     This    is    empl 
correct  ty  !i\    Itnmschwig. ' ) 

The    perfection    of    the    apparatus    for  I. hi-   [ireparutioti    of 
liquors,  ulso  distilled  oils,  which  up  to  that  time  luid  received  hut  little 
attention,  seems  to  have  progressed  much  more  slowly  and  with  - 
•  liffii  ulty. 

in  eoxnparfaon  with  fctae  ready  volatility  of  the  alcohol,  water  wa* 
considered  ae  that  prodoct  of  distillation  moet  etoeelj  related  to  It, 
whereas  bhfi  oil  was  regarded  as  the  "olwse  ami  Fnlty  substance  thai 
had  bo  Ih-  driven  over  with  it  stronger  and  more  violent  beat."  Thin 
had  led  fco  the  &rmly  established  belief  that  in  the  process  of  purification, 


riic-  i". 


Pte.  us 


the  volatile  and  subtle  part  must  penetrate  and  exhaust  fche  mate! 
as  much  as  poaaible.    as  b  result  all  sorta  of  queer  appir-aius  ami 
Bonrceaol  heal  were  invented.    They  nil  resulted  in  a  prolonged  digestion 

and  an  unintenfifni.il  loss  of  t  he  alcohol  oft  i  i Hies  formed  by  fermentation, 

and  <>i  ill-1  aroma. 

Circulal  ion    was    therefore    considered    not    only    as    the   ea 
distillation  but  also  as  an  important  preparatory   part   ol  It.     li 
believed   that  the  plant  ami  animal  material  finally  to  l>e  distilled  WBfl 
thereby   prepared   tor  tlie   refinement    and    purification   of    the   ' 
VYescn"  contained   in  them  and  for  their  liefti«r  Mini  easier  separation  and 

purification.  A  large  variety  of  vessels,  osuallj  constructed  after  some 
symbolic  prototype  was  used  for  this  purpose.  The  simple  Circul&torlu 
were  ordinary  glass  Husks,  retorts  with  the  tubes  bent  in  .  v  ol 

ways,  also  so-caUed  urine  glasses  u-u-«i  i>y  physicians  for  iiin^nosis. 


11    Di  nrtc   f1lHlltln.mll.    v.. I.   'J,   III..   1. 


Histozg  oftbt  ilathodt  of  JMriftttffan  mud  of  Diatillivg  Af/jHtmtus.       •">, 

Tlit*  operation  performed  in  the  pafican  (fig,  15)  and  double  or  twin 
i  irn-ulat i-ria  (fUj,  L6)  provided  with  remix  hnbes  were  considered  as  flu* 
ni'isT  perfect  londe  of  circulation,  especially  for  refining  the  "spirita  " 


■X 


H«     IT 


I  Ik.  is. 


Still  more  peculiar  than  toe  town  dl  the  circtuatoria  was  the  source 
of  hearf  used  for  tin*  purpose  of  circulation,  usually  •accompanied  by 
fermentation,  and  even  decomposition  proceaase.  \><i  only  was  Hie 
ffa&T    bath  [bnlm'tim   Mm'tur)  (ft*;.    ITi    nn<i    the   Mil    bftth    (6a/jftN!in 

tearem  I  (fig   18)  employed,  burl 

ilsu  lli"  .-mi  I'm  ill  ifli'.stiWitio  soli.-,) 

iri-.   lin.     Tin-  circulation   reeaete 

>   iinmiTHed  in    fermenting 

dough,  and  heated  with  this  in  mi 

oven  I'A'sf/V/.if/o  pains);    or   they 

!  In  decomposing  well 


FIR     1U. 


Pig,  80. 


! _ 

in  pits  irlfstillutio  fti't-  rentrrm  rqu'mum)  {fig.  30). 

With  the  hitroiltirtiiMi  of  aromatic  waters  as  one  of  the  principal 
forniH  of  medication,  the  condensation  of  the  rapon  gave  rfM  bo 
difficulties,    because  a    greater  degree  of  heal   nas  uecooaary  for  their 


r,n 
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distillation.  Plant  material  lying  on  the  bottom  of  the  ntill  irai  nlfio 
easily  burnt,  and  tin-  distilhii<-  ivn-ivcil  r  In-ivfrcim  an  enipyrenmatii 
odor  iiikI  taste,  with  b  strong  heat  &  serious  overheating  of  the  beta 
and  tube,  which  were  usually  constructed  of  lead  or  tin.  took  pi 
WbjQe  with  the  employment  of  a  moderate  lu-fit  the  yield  of  the  distillate 
remained  unMutisfactory.  In  onW  to  DVereome  these  disadvants 
and  to  prevent  the  flowing  back  of  the  distillate  condensed  in  Che  helm, 
us  wi-ii  ,is  tn  ini  Ti-use  the  cooling  effeel  ol  the  air,  bbe  helm  known  s» 
the  "Jtosenluit''  (fly:.  1.  p.  _'-H(  and  (fig.  21)  was  constructed  as   si 


•         .:"•      -    ■     ■         '  "  ' 


IV.  81. 
us   (he   fifteenth    eeritury.      Near  the  base,    n!     nhout    I  he    height    of 

nutlet    babe,    t his    had   a    groove  extending  around  the  inside   of   tike 

bsilS,    Mini    through    wliiih    the    wat»-r  rondensiny;    on   The  upper   wall   of 

the  helm  Mini  running  down  was  conducted  into  the  outlet  tube  and 
from  there  Into  bbe  receiver.  The  "Bosenhut1'  was  therefore  in  itself  an 
iin*iti<-i..|it   air   condenser,    which    served    >rs  purpose   with    much   lew* 

efficiency     than     did     the     M>  •linnkopf"      in      tin-     alcohol     distillation 

(Kg.  14), 

Tin-  Orel  step  toward  a  better  condensation  with  cold  water,  ii 
prepnratioii  of  the  distilled  waters,  consisted  in  surrounding  the  head 


Histnrv  of  tb«  Maihcda  <■<* Distillation  and  flf  Distilling  Apparatus.        55) 

of  the  helm  {alembic)  with  an  oxhlndder.  Ii  MM  surely  fastened  mid 
proridsd  with  a  wooden  stop-coek.    The  hood-Utra  basSn  thus  formed 

I  ti^.  221  was  kt'pt  cold  by  in^aiiiH  of  ilowin;;"  wttfiBE.  In  a  similar 
maOBer  the  helm  was  also  surround.  I  by  a  basiudikt1  metallic  addition 
whiih  «iis  •■iili.-r  mst.Mwd  by  luting  or  soldering.  Thus  the  helm  could 
!>•>  well  ooolfld  by  running  water  I  fig-.  23).  By  un-nns  of  BO  inner 
horizontal  groove  lik*'  that  in  bbo  K..s.-nhut"  (tig.  21)  the  distillate  which 
eondsaasd  on  t la*-*  walls  of  the  helm  was  conducted  into  the  receiver. 

Walter  Ryff  in  his  treatise  on 
distillation  describes  and  ilhisTi nics 
distillbig  apparatus  with  condens- 
ing babes  which  are  passed  through 
vessels  of  cold  water.  The  Orel 
apparatus  has  two  iul»es  connected 
with  the  helm  (fig.  34)  which  are 
passed  through  a   barrel  oJ  water. 


Fig.  •-■-. 


I  iff    28, 


However.  Ryff  declares  this  method  of  condensation  aa  inaaffldeml  and 
recommenda  a   worm  tuba  tor  the  shape  of  which  be  gjrroa  two  forms 

■-    26  and  26)  and  concerning   the  nee  of  which  be  gives  a  detailed 

mat. 

A  peculiarly  constructed  apparatus  tor  the  distillation  of  aromatic 

mil   otlf    Wd£    i-.'i  •i.rniiii-ndi-il    by    . V.I, mm     1  .<  inic-r    in    his   "Krautcr- 

tmd  Deatillirbuch"  pnbliahed  in  1573.    The  construction  of  the  apparatus 
beooBHM  readily  apparent  from  tin*  Meocnpaaying  oorf  (Hg.  27). 

Finally,   the  Arabians  and  probablj  others  before  Nbem  practfoad 
iwnward  distillation"  which  corresponds  on  the  whole  tonur  modern 


wood  eapedally  lm<l  \-i-w  nibmitted  '"  this  destiifotio  perdasetosm 
since  antiquity,  Iat4?r  dbo  gtialM  (rood,  ctniiiintoii.  < -loves,  nunv  and 
other  Hpk-OH  mm  dtotfltod   in  thii  manner     The  faroaoa 


.  ■iinrailii-ij     a 
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(tig.  tiM).    Som<'tiui<-.s  tin-  low.-r  pot  wns  l.uried   in   the  earth    Bad     ■ 
built  about   the  upi>fr  pot   fastened  on   top  ol  tibia  one  in  the 

inmniiT. 

For   tlii'   ih'stilhitio   per   ih-srrnsiiiir    on     ;i     small    wale    glaSfi    v«-smI- 

beated  from  the  side  (fig-.  20)   were  aleo  employed  and  even  for  some 

i-asilv    dislill.-d    siil.st,irn  i'S    tin-    heat    0 
Kllll     [ilrst Mafia   solte)     (fig.    80)    0 

At  present  febe  preparation  ol  empyreumatif 

oils  us  well   os    *  if  the   finer    lars  is  i-ffiH  ti-,1 

in  oast  iron  or  earthenware  eyuadem 

Tin-  treatises  on  distillation  published 
during  the  sixteenth  century  reveal  by  both 
text  and  illustration  thai  abool  thai  time 
more  attention  wan  again  given  be 
i-oiiKi rod ion  ol  I'inii.iri's  and  implements 
used  for  the  purpose  of  distillation. 

Besides    ill*-    distilling    apparatus   mosl 
generally   used    ai    bfaat    time  and    n 
in    figs.    lo.    11.    14,    17.   21.    38,    34   and    25,    the    Bocalled 
lleinz"    or   Atbanoi   (from    cr'ai'm-ov,    imperisliaMei    •  ailed    \>\ 


xi 
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duced 

"faule 

tJlatad  inni'is  Acedia*  (fig.  81)  was  much  in  favor  and  was  used    «■ 

.i  great  extent  for  the  distillation  of  waters  and  oila    Above  a  common 


FiK.  <3>K  FIk    90 

fireplace  were  placed  three  or  more  distilling  retorts  with  '•Bosenhnt1 
helm"  Ip.  104,  fi^r.  21).  Tli»-  fireplace  ended  in  a  central  iron,  copper 
or  earthenware  pipe  the  opening  ol  which  eould  Ih»  closed  by  a  cover. 
By  mesne  of  slides  ai  tl»'  rides  of  the  fireplace  the  heal  could  be 
conducted  under  any  one  of  the  ntills  or  retorts  >s  . I. -si red  and  the 
distillation  was  thiiH  regulated. 


•  list .illation  of  lnrpv  gnantitiea  in   a  large  iuiiiiIht  of  Minglt* 
still.-,,  larger  cnpfl  fnxxueosB  alter  the  manner  of  the  so-called 
maces"  appear  also  to  httte  been  in  use.    Tin-  Illustrations 
criptionsof  these  in  the  treatises  on 
ion  of  the  gixtecnt  li  century  represstrl 
i k>t.  more  the  possibility    than    ti>«- 
ion  of  perfection.    Tin*  illnsirationB 

rurn.it, -s  ui'i'i-  transferred  Erona  one 
book  t<i  another,  bul  probably 
01  l»fii  generally  used  in  practice 
others  they  are  thoroughly  described 
exl  and  reproduced  i»  Illustration  in 
rke   of    MaltliioluH   and    of    Lo 

mtfoned.    They  are  luiili  either 
shape  of  .«  terrace  (ti--.  82)  or  of  a 

[fig.  38). 
iongli  ill.*  compilers  of  » 1 1. -  distilling 
..f    the   stxteantb   century  has?   in 
on    followed    the    pioneer    work    of 
twig,   especially    in    regard  bo    illns- 

thi'ir  writings  never!  In-lrss  quite  often  show  considerable 
in  views,  practical  skill,  and  experience]  and  also  in  the 
df  their  knowledge  and  ability. 


nu.  si. 


Ft*.  82, 


It  but  little  public  intercourse  these  secluded  srorkere  and  writers 
Kisiiy  far  from  one  another,  each  in  his  own  sphere  and  manner, 
itli  Inn    n   slighl   knowledge  of   the  older  writ  nun*   and   of   the 


and  Conrad  Qesner.    All  uf  tin-.-*'  were  mainly  baaed  on  the  writing 
E&eronymna   Brunsrliwijr.     Their   views,    however,    ne    bo   the    nature  of 
ilmtiltation     iis«li    and    of   the    tliRtillinji    methods    and    apparatus    are 
neither  in   iiiTui-ii   uitii  those  of  Broneahwig,  hot  with  those  of  their 
contemporaries. 


ffhtorjt  oi  '>"■  Methods  of  Destination  and  of  Distilling  Apparatus        '<■■ 

Hi nv  little  personal  skill,  practical  experience  and  familiarity  with 
the  literal are  on  the  eubjed  may  l»f  found  in  the  writings  and  methods 
of  working  of  tiif  i tiiisr  prominenl  experimenters  of  thai  time  becomes 
apparent  e,  g.  from  the  construction  of  and  preference  tor  the  distilling 
resettle  employed.  Thus  for  instance,  Valerius  Cordus,  profound  in 
o ; 1. 1   science,   l >n I   ignoring  tin-  rationally   constructed   distilling 

mrntus  then  well  known,  need  and  recommended  "ein  IColb  mil  einem 
ckngeechmelxtam  Helm"  (fig.  34)  as  aneflkrfanl  apparatus  meeting  ail  tin- 
requirements  of  the  an.     At   tin-  same  tame  Conrad  (teener,    bie»con- 

iporary,  need  for  the  same  purpose  a  distilling  furnace  (fig.  So), 
which  l»nl  l»fii  used  for  some  time. 

As  baa  already  been  mentioned,  the  seventeenth  century,  crippled  as 
it  was  by  the  destructive  storms  oi  the  Thirty  7eare  war,  added  l>oi 
MiiIh  to  the  further  developmenl   oi  the  art   of  distillation  and    other 

mica!  scientific  industries.  The  few  active  experimenters,  however, 
favored  with  ■>  better  understanding;,  endeavored  to  perfect  not  only 
ipparatus  used  bu1  the  processes  as  well. 


I'lK.  14. 


Hit. 


A.s  th<-  ••hi-srillirhiirli"  of  Bruuschwig  and  similar  treatises   of  bis 
«rs  reflecl  the  practical  and  theoretical  knowledge  of  the  sixteenth 
with  its  mistakes  and  imperfections,  so  Glauber's  treatise  on 
distillation  reflects  tin-  condition  of  the  art   and  science  of  distillation 
daring  the  second  half  of  the  seventeenth  century.    Although  Glaubei 
laboratory  work  and  the  character  ol  Ins  writings  was  of  h  wider  a   • 
than    thai    covered    by    the   nMri-   "Destillirbficher,"   yel   In*  also   paid 
^ I m -« •  i .•  1 1  attention  to  the  distillation  of  aromatic  plants  and  spices.    In 
i   he  ami  his  contemporaries  seem  to  have  paid  special  attention  bo  the 
improvement  of  the  methods  of  distillation  for  the  purpose  of  relatively 
easing  the  products  of  distillation!    For  tbie  purpose  as  has  already 
U^n  mentioned  on  page   H8,   a    very  rational  expedient  of  hacreasi 

iiic   gravity  and  thus  raising  tin*  boiling  point  oi"  the  water  used 
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for  the  distillation,  was  resorted  to.  Thin  was  effected  by  the  addition 
of  salts.  The  use  of  muriatic  acid  (spiiitus  sulis)  recommended  by 
(Haulier  for  the  distillation  of  oil  of  cinnamon  and  other  expensive  oil* 
has  also  been  alluded  to  (p.  38).  His  idea  was  that  the  acid  penetrated 
the  material  and  thus  drove  out  the  oil.  A  small  amount  of  muriatic 
acid  was  supposed  to  take  the  place  of  a  large  quantity  of  water 
thereby  avoiding  loss  of  oil.  He  also  recommends  that  dark  colored 
and  resinified  oils  be  rectified  with  spiritas  snlis. 

(Hauliers  authority  was  recognized  until  the  middle  of  the  eighteenth 
century,  and  the  methods  of  distillation  recommended  by  him  in  his 
several  writings  were  employed  by  his  contemporaries  and  their 
successors.  Boerhaave,  therefore,  and  Hoffmann,  their  contemporaries, 
and  later  investigators  prepared  the  volatile  oils  by  using  common  and 
other  salts  or  hydrochloric  acid. 

It  is  perhaps  due  to  the  observation  that  metal  was  present  in  an 
oil  or  a  distilled  water,  especially  if  an  acid  had  been  used  in  its 
preparation,  that  in  the  course  of  the  eighteenth  century  more  attention 
was  again  bestowed  upon  the  material  from  which  the  still  was 
constructed.  In  consequence  glass  and  glazed  earthenware  were 
substituted  for  metal.  As  a  matter  of  fact  it  seems  that  as  early  as 
the  sixteenth  century  the  presence  of  metals  in  the  distillates  obtained 
from  metallic  stills  did  not  escape  the  notice  of  some  of  the  experimenters. 
Among  others  Job.  Krafft1)  (1519— ■  1585)  cautions  against  the  use 
of  copper  distilling  vessels.  The  famous  Parisian  physician  Am  broke 
Pare-)  (1510—1500)  warns  against  the  use  of  lead  helms  and  con- 
denser tubes  "which  ofttimes  cause  the  distilled  water  to  lie  milky.'" 
The  Bologna  physician  and  professor  Benedetto  Vettori  of  Faenza 
(1481—1561)  declared  about  the  year  1555.  that  water  on  Iteing 
conducted  through  lead  pipes  dissolves  lead  and  thus  becomes 
poisonous.8) 

However,  these  observations  like  so  many  others  made  in  the  art 
of  distillation  apjicar  either  to  have  been  known  to  but  a  few  or  else 
were  unheeded  and  again  forgotten,  for  even  during  the  seventeenth 
and  eighteenth  centuries  when  oils  were  distilled  with  acids,  lead  and  tin 
heads  and  condensers  were  in  general  use  in  connection  with  copper  stills 
or  glass  and  earthenware  retorts. 


i)  Coiiclllonuii  et  cplst..  1,  fol.   lt><>. 

*)   Leu  oeuvri'M,  p.  740. 

s>  Practical'  inuRHMe,  1,  cap."  21,  fol.  l-H. 
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U  nlreadj  mentioned  In  the  preceding  chapter,  the  distillation 
ol  iii>-  volatile  oila  and  the  construction  <>t*  the  dfetiUiiig  apparatus 
eived  mora  attention  and  underwent  a  mora  rapid  developmenl 
with  their  general  introduction  into  ili«*  laboratoriee  of  apothecaries. 
In  these  the  volatile  oila  need  in  medicine  and  the  arte  were  prepared 
-i  decades  ol  the  Eiineteentli  century.  Only  b  few  oils,  such 
as   the  oila   ol   lavender,    rosemary   and    rone   which   conld  l>f  readily 

•duced  in  sin ountries  and  which  were  largess  used  In  the  perfume 

and  soap  industries,   hare  been  obtained  aince  the  sixteenth  century  in 
■r  quantities  by  means  «>f  primitive  portable  distilling  apparatus.3 1 


The  distilling  vessels  used  in  the  apothecary  laboratories  and  the 
tameraol  -nils  i  W&nderdeatillirgBr&the),  or  &/an?fliofl  royogeaata  used  in 
Spain,  Italy  and  Bulgaria,  i-misisriMi  of  crip]H»r  stills  willi  u 
copper  or  tin  head  and  tin  condensing  tubes  of  various  shapes. 

One  of  lii"  better  distilling  apparatus  us+»<i  for  the  distillation  of 
volatile  oUfl  in  the  eighteenth  century  consisted  «»f  a  tin  or  copper  body 


-  >i|..  p.  •2<;.  ijaa  iin-u-r  on  <>r  Larrader,  Oil  ol  Rum  mni  on  ot  Rosen 
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-sunled  in  ;i  water  i •-■  •  1 1 1 .  .-iiitl  provided  with  a  "Mohrenkopf '  (fig.  if. 
Rosen  hut*'  (fig.  21.  p.  58)  and  a  spiral  babe  tor  condensation. 
in-i  pal  Ion  (fig  -'i'"')  and  description  crt  this  distilling  apparatus 
published  in  1784  by   Frahyoia  Demachy,1)  director  of  the  apothe* 
bsboratoriefl  of  tin*  civil  hospttala  of  Paris. 

Ilir    BOppM*    kettW  HM   Bfl    u    wiili-rliiitli    uln.-li   Ban    DO    lur I    bj 

handles  se  ii ii 'l  refilled  wiiii  ji  in^li  hupiiIv  nf  wnti-r  through  ill-'  side 

Tlir  tin  «tiii  tl  rests  wifeli  the  upper  riiiK  a  on  the  rim  6  ol  Boa  kettle.     Tie* 

i  usck  •/  ol  iii,L  lifuJ  of  tln«  si  ill  I'  iv-in  ni  n  on  the  upper  rim  oi 

ii. I  thu  tower  edge  of  lli<u  bead  rune  tlie  trough  e  in  which  the  distil 
Huil    has   been  condensed  in   she  dohq  collects  and  passed  with  ttncundm 

.i ■-  through  i in-  lull'1  < — o  into  the  spiral  condenser. 

l"li»-  "Mobrenkopf"  a  serving  a**  a  cooler  for  the  "Roscnhut"  ft  is  »ol< 
in  iiir  neck  ft  ol  thu  condensing  cons.    The  water  In  the  cooler  warmed  during 
ill,.-  pr-ii'iss  of  distillation i  rune  ©11  through  the  upper  tube  n-  cold 

n  1 1  it  i-.  added. 


rx 


Since  the  beginning  of  tin-  nineteenth  century  attempts  have  been 
made   to  simplify   and    to   improve   the  construction  of   the  disriUuuj 

apparatus,  ii specially  of  the  coaler,  also  to  prevent  the  band 

ol   (in-  plants  on  the  bottom  of  the  *till  with  the  use  of  dire 
Such  improvements  wen  made  sspeHally  by  Job.  Gottir.  Dingier    t4te 
:i|n.r iicr.iry,  In  Augsburg*)  during  the  years  1815— IH2<>,  |iy  Mmitbsom 
Tenrtant*)  in  1815  and  bv  Henry  Tritton*)  in  1818,  both  of  England 


'i   l.'jiri  do  ilentllliiii'iir.   <ii-iin.  triuml.  toy  llnliueinnnn.  vol.  1,  p   IBS,  n  nil  J 

*>  Trooimsdovfl'a  Josrn.  d.  Psavca.,  ll»,  i».  S41;  sIh  Buchnn-'i  Repert.,  a,  p,  ISA 
niKi  a,  p.  i as, 

••i  Pall,  Trans,  1815;  Repertory  of  Lrta,  Bspt,  iflltt. 

»j  vniiniM  <>r  I'hii.,  June  1818;  Bnetan'tr'i  Reperc,  8,  i>   B& 


oils  nrfaidi  were  obtained  bjp  steam  alone  from  the  vegetable  material, 

I  i iniii-'-lvr.-  f  1  -i >  1 1 >  those  obtained  l»v  distillation  over  open 

iiy  .1  lighter  color  and  purer  odor.     Clove  oil  distilled   with  steam 

■   colorless,  cinnamon  *>il  light  straw  yellow  and  orai  J  « > i I 

pl-i.-k  rolorless.8 )    The  Brsi  steam  distillation  on  a  larger  scale  In 

a  pharmaceutical   laboratory   appears  i"   have   been  btial  in  the  old 

A|i«»tlif<  jirv's  Hall  in  Loudon.*) 


u-iisi-  iur  E?Qt»nw«iKlung  dw  Wameidlmii  if.  I'hni-m.    10.  p    M 

-i    lliichnrr  .".-,   |.     :>• 

lj    ii.i.i. -in,  39,  p.    i  i" 

«i  do.,  •_".•.  iM-   ita  \  188, 
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In  Germany  steam  distillation  for  ihf  preparation  of  volatile  oils  in 

apotl - •  iv   taboriiimifs  was  alsn  rii.-ni.-  i invisible  by  'in'  introduction  of 

a  strain  distilling  appara his,1 1  constructed   about    the   year  1826    bj 
Johann  Beindorff,  mechanic  and  tin  fcnindsr  in  Frankfurt  a.  M.  (i 
with  this  apparatus,  soon  perfected  in  many  ways,  the  distillation 
volatile  nils  with  steam  under  pressure  was  possible.    The  condensing 
arrangement  also  had  i  Iih  advanta^f  over  the  spiral  tube  of  being  m 
up  of  separable  parte,  and  thus  allowing  ii   to  I"-  readily  cleaned 
<mi  i  hij  inside. 

For  tin'  preparation  of  volatile  oUe  on  •"  small  scale,  the  am 
menta  baaed  on  the  original  steam   distilling  apparatus  of  BeindorR 
remained,  until  the  industry  conducted  on  a  large  scale  became  dominant 
also   in   this  tit-ltl  . ■  1 1< l   prepared  products  of  a  quality  and  al   pi 
with  which  the  preparation  on  a  small  scale  could  not  compete. 

Of  ih«'  arrangements  uaed  tor  a  Long  time  for  the  sepan 
removal  of  the  oils  from  il»-  water  the  Florentine  Bash  in  various  Eonni 
and   sSsee  has  shown   its   utility  and  has  bean   in   continual    use     lr 
probably  came  into  use  in  the  middle  ages.    A  method  of  xeparatioi 
oil  and    water   which    in    its   principle*   corresponds   to   those    o 
Floniitini'   flask   has.    h  a pj >t -a pa  been  described  for  the  find    tinn 
Porta9)  in  the  hitter  half  of  the  sixteenth  oentwi  | 

The  Florentine  Hawk  b"ke  many  other  facte  and  improvements  psf' 
taining  bo  the  arl  of  diatiQatioii  which  were  not   generally  known,  was 
soon  forgotten,    As  a  resuH  it  was  rediscovered  several  times  from 
beginning  of  the  seventeenth  century  to  the  year  1829. 

Thus  the  Bask  was  again  described  and  introduced  by  Hoinbei 
al    she  end  of  the  seventeenth  century  about   one  hundred  years  after 
Porta's  description  —  only,  however,  to  be  again  forgotten  for  a 
sidarable  period  of  time.    A  century  later,  in  the  year  1803,  ili>-  Florrot 
ila-k  was  again  recommended  for  the  distillation  of  volatile  <iil>-  by  the 
Augsburg  apothecary    Johann    Gottfried    Dingier*)  and  latei    in   1833 
once  more  introduced  as  something  nes  by  the  apothecary  Samuel  I 
hi  Pesth.*) 

The  Florentine  flask  of  older  construction  as  described  by  Porta, 
lias  been  in  use  for  a  long  time.    The  oil  was  siphoned  off  by  ids 

<it  a   porous  Siphon  consisting  of  a  himjnvii-k  into  small   bottles  ( riir  3tM. 

i  i   <;i-li£ri--K  MiiKnxiii  r    I'lmriii.,   11.  pp.   I  7  I  ,\   J'.' I      I'.im •Iihit 'k  IC< ■]■■■ 

HnsHnii  iimuruliw.  Rb.  dwuniWi  p.  US? 

'i    I'lillippr  Dbd   LiiiIuIr.  Oi— ilili'liii'  ilcr  Ap.ilheUer,  p,  BIS. 
•J  TrumuiNilnrff'N  -l«airn.  -I.    I'hurni.,   Hit,  p,  848. 
luehner'a  llepert  .  i  ±"\  p.  481 . 
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Later  the  Florentine  Husk  shown  to  figure  I"  was  also  used.  Tin*  flask 
used  at  the  proseul  time  in  the  barge  factories  is  not  only  larger  but 
contains  in  the  upper  pari  in  the  level  cd  tin-  oily  layer  a  glass  stopcock 

ongb  which  the  oil  can  be  drawn  off  from  tinu-  i<>  time,  or  an  over- 
flow IiiIk'  through  which  Hm'  oil  when  it  rendu**  a  certain  level  mas 
into  •<  receiver  i  flg.  41 ). 

In  i  in-  course  of  time  a  number  of  differently  constructed  receiver* 
for  tin'  separation  of  r l »• »  volatile  oils  have  been  proposed,  without 
.  .  causing  the  Florentine  flask  bo  be  discarded.  The  first  of  these 
tras  proposed  by  A-molard  of  Paris')  in  1825.  It  consisted  of  ;i  glass 
babe,  open  at  both  -'ads  and  drawn  oui  to  a  taper  This  tabs  mu 
suspended  by  meane  of  "  cori  ring  bj   its  apper  end  in  b  bigb  glass 


FlJS    ■■•■'' 


FlK,   (-•. 


n«   4i. 


mixing  cylinder.  This  cylinder  was  provided  ■•>'  6bs  top  with  am  over 
Bow  i ui»'.  The  oil  collects  in  the  glass  tabs  and  can  be  removed  from 
this  after  closing  the  small  lower  opening,  by  pouring  oui  as  often  as 
desired. 

The  more  salable  volatile  oils,  which  were  used  in  larger  quantities 

in  ths  perm industry  thai   bad  developed  in  France  in  the  conn 

Llie  eighteenth  century  were  still  prepared  during  the  Aral  quarter  d 
the  presenl  centurj  in  the  traditional  primitive  distilling  vessels  and 
improved  by  rectification.  Id  Germany  the  apparatus  shown  in  figs.  37 
and  88  were  principally  used.  While  the  oils  of  lavender,  rosemary, 
orange  flower,  etc.,  were  manufactured  in  Prance  ana  rose-oil  in 
Turkey,  Germany  and  Hungary  supplied  the  markel  « i  1 1 1  the  oils  ol 
caraway,    Fennel,    anise,    coriander,    calamus,    peppermint,    spearmint, 


iU.  •!"-  er»i .  dc  la  So 
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valerian,  chamomile,  and  others  used  in  medicine  and  in  the  fine  art*. 
In  Houthern  France,  especially  on  the  sunny  slopes  of  the  Alps  near  the 
Mediterranean  coast,  the  industry  of  the  aromatic  oils  developed  con- 
siderable proportions  in  the  early  part  of  this  century.  The  oils 
principally  used  for  medicinal  purposes,  however,  were  still  prepared  in 
apothecary  laboratories.  In  the  course  of  time  individual  apothecaries 
and  druggists,  having  made  a  beginning  on  a  small  scale,  erected  much 
larger  establishments  for  the  preparation  of  volatile  oils.  This  was 
,done  especially  in  regions  suited  to  the  culture  of  medicinal  plants,  for 
instance,  in  Thuringia  on  the  Saale  and  the  Elbe,  in  Saxony,  Bohemia. 
Franconia  and  also  in  Hungary.  Only  a  few  of  these,  however,  remained 
in  existence  for  any  appreciable  length  of  time.  As  in  chemical  and 
other  branches  of  industry,  these  originally  small  distilling  operations 
were  replaced  everywhere,  by  a  larger,  more  rational  and  efficient 
industry.  This  new  industry  has  worked  hand  in  hand  with  science  and 
technology.  Whereas  on  the  one  hand  it  utilized  the  results  of  science, 
on  the  other  it  not  only  stimulated  science  but  gave  direct  assistance. 

Beginning  about  the  middle  of  the  present  century  the  earlier,  simple 
apparatus  took  on  a  different  shape  in  the  factories  of  this  larger 
industry  of  the  volatile  oils.  The  original  small  distilling  apparatus 
were  replaced  by  larger  and  more  rationally  constructed  ones  which  not 
only  effected  a  better  exhaustion  of  the  vegetable  matter  and  thus* 
increased  the  yield,  but  also  produced  oils  of  a  better  and  purer  quality. 
The  apparatus  commonly  used  in  the  factories  about  the  middle  of 
the  present  century,  were  the  stills  arranged  for  the  so-called  water- 
distillation,  and  others  for  the  so-called  dry  steam-distillation. 

The  first  type  of  stills  (tig.  42)  is  a  simply  constructed  apparatus 
for  the  distillation  of  plant  material  in  water,  as  well  as  for  the 
rectification  of  crude  oils  by  steam.  The  still  is  heated  by  means  of  steam 
admitted  under  pressure  through  the  holes  of  a  ring  at  the  bottom  or 
by  allowing  the  steam  to  escu{)e  directly  into  the  lower  double  walled 
jacket  H.  The  advantage  possessed  by  the  receiving  flask  E  over  the 
ordinary  Florentine  flask  consists  in  the  flowing  back  of  the  distillation 
water  saturated  with  oil.  through  the  tube  F,  into  the  still. 

In  the  distillation  with  dry  steam  (t[*r.  4H)  the  still  is  filled  with  the 
plant  material  without  the  addition  of  water  and  distilled  with  steam 
passing  through  the  material  from  the  bottom  upwards.  These  or 
similarly  constructed  steam  distilling  apparatus  an*  employed  even  at 
the  present  time  for  the  distillation  of  some  of  the  oils,  only  in  place 
of  the  spiral  a  tube  condenser  is  used. 


twing  u>  Mir  remarkable  development  «»f  the  entire  perhraui 
-ti-v  daring  the  second  Imlf  ol  thl»  century,  tlie  consumption  i 
up  ill- hi  the  volatile  oil*  atwDmed  entirely  unanticipated  proportionfl 
importance  Scientific  and  technical  attainment  oamrosrcia] 
ivst*  .Mill  iiii^inrs-.  competition  brought  about  numerous  changes  in 
,|  xuccession.  More  rational  methods  «>f  distillation  were  divined, 
e    apparatus    for    the    distillation    o!    enormous    quantities    writ* 
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constructed,  the  quality    o!  bhe  producl  was  improved  \Oni- 
■  if  it*  production   was  diminished.      Rome  «ii"  tin-  largest   still-. 
i lir  rctanufacture  of  volatile  oiln  have  h  i-apaeity  of  :jo,000   to 
liters  i—  7.920  m  l"»..sr,2  gallons).     Commensurate  with   then 
tlu'ir  construction  and   operation,   the  arrangement    for   rhargii 
discharging,    for    tin-    condensation    of   the    vapors    in    w*    quid 
efficient  b  manner  as  possible,  and  above    ill  their  productive 

Considerable  historical  interest  is  ait  netted  not    only  to   tin 
ami  practice  of  (In-  presenl  art  of  distillutioti  in   its  nppli 
preparation  of  the  volatile  oils  but   to  the  urudunl  development    oJ   tin 
distilling  vessels  as  well,  which  are  employed  for  iliis  purpose. 


On  rln>  following  pages  will  be  found  h  number  of  illustratioi 
of  tli.'  modern  stills  used  in  German  nnd  Kreuch  fnetories,     Loo 
ward  it  iui<rht  seem  ;is  though   no   relation  existed   lietweeii    ihe  n 
ni.ini   stills  and  their  prototy|M?s,     Ye1  every  one  of  them  is  htil  . 
bhe  long  chain  of  development  of  the  art  of  distillation.    Thai  the  |i 

of  evolution  has  been  exc Iingl>  rapid  during  the  past  ten  year*  •]< 

affect  the  truth  of  this  statement.     Almost  every  01 I  these    piecwfl 

apparatus  tiaa  beei wlj   created  out   of  the  ruins  of   it*  i turned 

predecessor. 

In  iin.  ill  -in  chemical  industry  Germany  unquestionably    ranks  n 
Of  the  various  branches  of  fchia  industry    thai   of  the  manutacl 
volatile   oils    Mini    synthetic   aromatice    has    acquired    nu    iinpor 
previously  unsuspected  and  with  ii  r  correspondingly  influential  poi 
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THEORETICAL   BASIS   FOR    OBTAINING    VOLATILE    OILS 
BY   STEAM    DISTILLATION. 


From  ih<'  fun '-i >uni  chapters  ii  becomes  apparent  Hint  the  tnanu- 
i."  nn«'  ol  volatile  oils  was  formerly  conducted  on  .i  small  scale,  largely 
after  the  style  ni'  the  Bmall  mechanic.  Bate  shigle  process  for  obtaining 
tin-  nils  was  used,  i-vt'ii  though  hew  and  there  ii  was  conducted  in  .'i 
scientific  manner,  i.  e.,  corresponding  to  the  statue  ol  science  a.1  the 
time     All  crude  materials  and  nil  oils  were  distilled  in  bhe  same  manner 

i  ,i  distilling  npparatus  consisting  of  stUl.  bead,  and  condenser. 
When  tin-  siill  was  heated  directly  by  Bre,  only  one  kind  <>r  distillation 
place,  namely  water  distillation,  in  which  case  the  material  to  be 
distilled  was  eitlier  in  the  water,  or  ii  was  suspended  dry  above  the 
water  it  r in-  distillation  was  conducted  with  steam,  there  was  •■  Quotas 
between  water  distillation  and  dry  steam  distillation.  Theintroduci 
ol  Bteam  us  the  immediate  source  of  heal  was  unquestionably  in  itself 
mi  advance.  A  new  impetus,  however,  was  Hurl  given  in  the  industry 
■  ■i  volatile  oils  by  tin-  nee  of  steam  under  pressure.  Thai  this  change 
should  jii  Href  have  given  rise  to  many  difficulties  was  inevitable, 

out  ni  tin'  large  number  of  small  factories  mul  laboratories  where 
oils  were  distilled  cm  n  small  scale,  a  few  bave  risen  during  tin*  Ijihi 
\,-w  decades,  and  have  developed  i"  such  an  extern1  as  to  Imparl  to  tin* 
entire  industry  n  different  aspect.  It  is.  however,  not  merely  the  matter  "i 
sice  which  separatee  thepasl  from  the  present.  The  rapid  developmenl  <>f 
chemical  science  is  even  more  responsible  for  this  difference.  Through  it 
preparation  of  essential  "iis  baa  developed  into  a  real  industry, 
.1  branch  ol  chemical  technology.  Tin-  successful  investigations  ol 
WiiIIjh  h  have  uo1  only  led  bhs  way  in  cliemical  science,  but  they  have 
iiIho  done  pioneer  service  in  practii'e. 
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This  development  of  iii.'  volatile  nil  industry  has  taken  place 
remarkably  nlmri   period  of  time.    Indeed  the  unusually  rapid  growtfc 
. il  < -iii'inii-ttl  knowledge  made  ii  « littii-ult  tor  progressive  factories  to  keep 
abreasl  with  the  theoretical  advancement,  as  did  also  Hie  fad  that  the 
simple  apparatus  and  methods  no  Longer  sufficed  for  ili«>  new  require 
meats.    Some  apparatus  could  be  borrowed  From  other  technical  branches 
i.ni   much  had  <i>  !"■  specially  designed  and  made.    In  addition  to  the 
simple  stills  formerly  used,  new  ratlier  complicated  upparatus  were  boi 
sii-iu'mmI.    Although  these  required  greater  ability  andv more attention  oa 
the  part   ol  the  operator,  tin -^  gave  iti  every  respeel  more  - 
results. 

Tli'- r\  iihiiiini  from  the  simple  to  the  more  highly  perfected  technique 
t.in  id-si  be  compared  to  thai  of  the  alcohol  manufacture  from  the 
whisky  distillation  an  n  small  scale.  The  simple  stills  of  a  pool  rime, 
which  are  now  only  used  here  and  there  for  the  preparation  of  whisky 
una  small  scale,  will  scarcely  !"■  recognised  as  the  prototypes  ol  thr 
I'olumu  apparatus  with  continuous  supply  <i>  worl  and  rontiini 
periodic  removal  of  the  waah,  as  ttny  may  now  l>e  seen  in  their  most 
perfecl  construction  and  operation  in  modern  nleohol  distilleries,  W'Ii.-j.m- 
fchp  former  whisky  distiller  first  distilled  off  an  intermediate  producl 
from  this  by  rectification  obtained  n  whisky  of  only  SMI  t<i  40%  alcohol, 
the  prooenl  column  apparatus  yields  with  teas  attention,  time  and  fuel. 
ji  spirit  of  over  '.»t'"..  alcohol  in  h  single  operation. 

In  tli<"  alcohol  distillation  the  conditions  are,  however,  much  simpler 
I  ham  irj  the  preparation  of  the  volatile  oils.  There  ;i  few  raw  materials: 
potatoes,   com   or   mabse,   and   only   one  end  product:   alcohol.    Tin 

knowledge  of  the  apparatus  is  common  property,    ii  rati  i onstrui*ted 

by  any  reliable  coppersmith;    and  it*  manipulation    is   shown    b 

I  milder.    Here  on  il tln-r  hand,  there  are  numerous  erode  material* 

sju  well  as  numerous  different  products,  which  according  to  the  nse  to 
which  they  am  to  lie  put  require  different  methods  for  production  and 
purification.  The  apparatus  necessary  for  these  various  operatiouH 
iiiiihi  be  conatrncted  and  perfected  by  the  manufacturer  himseti 
does  noi  wish  to  remain  behind  in  the  competition  brougbl  about  bj 
changes  in  tin-  methods  of  production. 

The  advantages   of   1 1  l«  -  presenl    over   the   former  industry  arc 
saving  in  time,  labor  and  steam,  nn  increase  in  the  yield  mid  especially 
mi  improvement   in  (he  quality  or  the  oils.     Coupled   with   then 
however,  a  considerable  increase  in  the  cost   of  the  whole   plant,  at 
resulting  from  t  liis,  tln>  Deosssity  for  production  on  n  large  scale. 
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Briefly  described,  the  mauufactare  bakes  place  in  tlie  following 
mwMWr     The  prepared  raw  material  in  filled  inta  the  distilling  apparatus, 

h  is  booted  by  steam.    TIip  vapors  saturated  with  oU  particlee 
condensed    in    the  cooler.     Tin*  distillate,  consisting  oi  water  and  ofl, 
roiitvts  ;iini  separates  in  the  receiver,  and  the  crude  oil  tuus  obtained 
in  purified  when  necessary,  in  order  to  yield  the  finished  product.     The 
manufacture  consists  therefore  of  the  following  operations: 

1.    I'vi '|i;i i; 1 1 ii hi  ni*  tin-  oil-containing  material. for  distillation.; 

'2.    Distillation; 

8,    Cooling  n  lit  I  condensing  th»*  vapors; 

+  .     Purification  of  the  crude  oil- 
Preparation  of  the  oil-containing  material.     The  proper  prepa- 
ration «>f  tin-1  raw  material  is  one  of  ili<'  most   Important  requirements 
for  the  distillation.    The  essential  oils  belong  to  the  secretion  products 

m  the  life  process  of  the  plant  «-«'ll  and  are  Found  in  the  cytoplos I 

tlie  cells,  in  the  intercellular  spaces,  in  resin  du'rts.  (in  the  conifers)  etc. 
If  tin- it'll  nails  are  rsry  tender,  the  steam  may  gradually  rupture  them 

mil  bring  ill''  volatile  oil  to  boiling.     Uui   when  they  are <n  or  i<*ws 

woody  and  think,  the  raw  material  must  be  comminuted  before  distil- 
lation, ho  That  the  volatile  oil  may  be   removed  gradually   from  the 

!  i iii-iils. 

The  doi imiiinii   apparatus   necessary    for  thin   operation   are  o! 

various  designs.  Herbs,  leaves,  and  frssu  roots  are  cat;  barks,  dry 
roots  and  drj  fruits  tire  ground;  woods  ras]M>d :  'seeds  rrnshed.  Each 
raw  material  requires  ii  method  of  couiminntion  depending  on  ii- 
propertics,  which  mus!  be  Further  modified  according  to  the  method 
of  distillation  to  Is*  employed.  The.  process  of  distillation  depends 
wholly  apon  the  proper  preparation  or  the  crude  material.  An  insuf- 
ficient or  unsuitable  comminution  nol  only  raises  the  cosl  of  tie- 
necessary  steam,  bul  also  decreases  tin-  yield  of  oil.  With  oils  not 
readily  volatile,  the  material  -.'ill  retains  some  oil,  in  spite  ol  an  increase 
in  tin-  time  of  distillation.  On  the  other  band  many  oHs  require  rapid 
distillation,  as  they  decompose  when  in  rontaH  with  the  moist  steam. 
yielding  useless  decomposition  products  which  are  wholly  or  partly 
Holnble  in  water,  or  because  they  become  reslnified. 

Distillation*  Tlie  distillation  of  the  essential  oils  with  steam 
depends  apon  the  physical  Fact,  thai  tin-  boiling  poiul  of  n  mixture  ol 
two  liquids  which  are  not  miscible  must  always  be  lower  tlmn  thai 
of  the  most   volatile  liquid. 


HH  General  Part. 

The  boiling  of  a  liquid  consists  in  the  change  from  the  liquid  to 
the  gaseous  Htnte.  A  liquid  begins  to  boil  when,  in  the  court*?  of  heating. 
it/*  vapor  prenmire  has  increased  to  mich  an  extent  that  it  in  able  to 
overcome  the  outride  preHHiire  on  the  liquid,  i.  e.  when  it  overcomen  the 
prenmire  of  the  ntmoHphere  by  heating  in  an  open  venae!.  The  va|M>r 
pivHMure  of  the  heated  liquid  Iiuh  then  rinen  to  the  height  of  the  outer 
preHHiire.  If  the  liquid  eonnintn  of  two  immiscible  liquids,  for  inntanee 
water  and  a  volatile  oil.  then  on  heating  the  mixture,  not  only  doe* 
the  water  give  rine  to  a  vapor  prenmire ,  but  also  the  volatile  oil.  and 
the  mixture  will  therefore  l>e  brought  to  boiling,  when  the  mi  in  of  the 
two  vapor  prennuren  in  equal  to  the  outer  prenmire. 

The  <liHtillation  of  water  and  oil  of  turpentine  may  nerve  iih  illun- 
tration.  I^et  the  « niter  prenmire  be  the  normal  atiiioapherie  preHHiire  of 
700  mm.  [Tinier  thin  prenmire  the  water,  if  heated  alone  would  boil  tit 
100°  ('.  and  the  oil  of  turjtentine,  for  the  greater  part,  would  not  Itoil 
until  about  loH°.  If.  however,  a  mixture  of  waiter  and  oil  of  turjientiiie 
is  heated,  the  vapor  preMmire  of  the  water  and  alno  that  of  the  oil  of 
turpentine,  take  part  in  overcoming:  the  outer  pivnnure  of  700  mm. 
The  mixture  of  water  and  oil  of  turjientiiio  will,  therefore.  ln>il  when  the 
mini  of  the  two  vapor  preHHureH  in  equal  to  7(50  mm.  and  thin  takes 
phu-e  at  liri.00.  for  at  thin  temperature  the  water  ban  n  vapor  prenmire 
of  04-7  nun.  and  the  oil  of  turj>entine  118  mm.  (both  according  to 
Kegnnult).  or  both  together  700  mm. 

Thin  explainn  why  a  mixture  of  water  with  a  volatile  oil.  although 
the  boiling  point  of  the  volatile  oil  when  dintilled  alone  in  umially 
higher  than  that  of  the  water,  will  boil  lower  than  the  boiling  point  of 
the  water  and  form  a  mixture  of  oil  and  water  vapom. 

Every  liquid  or  nolid  body  that  nhown  a  vapor  prennuro  at  the 
tempera  tun*  of  the  water  vapor  employed  can  l>e  dintilled.1) 

By  lowering  the  boiling  point  of  the  volatile  oiln  by  dintilling  them 
with  water  or  water  vapor,  it  in  ponnible  to  obtain  certain  chemical 
bodien.  which  when  heated  by  themnelven  would  volatilize  only  with 
decomposition  at  their  high  boiling  point n.  On  the  other  hand 
many  bodien  are  but  nlightly  volatile  at  the  low  temperature  at  which 
the  distillation  with  water  or  water  vapor  in  conducted  and  require 
comparatively  large  quantities  of  water  vapor  for  volatilization,  ho 
that  the  production  of  these  difficultly  volatile  bodien  with  water  vapor 
in  excluded. 

>)  Slightly  imiliT  1O0 •',   when    naturaU'il    witter  vapor  of   any    prc*«iirv   In  <-umlm-tr<l 
Into  the  dlHllllliiK  n|>|»iratiiH  which  1m  mirier  atmoHpli<-ri<-  proxHiire. 
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Tlir  wafer  vapor  is  the  source  of  the  heal  for  the  distillation  iif  the 

Vlllillill'     nils.        A      ll|OIOU»ll     StUllv     Of     tlir     IHIIOIlllt      <>f     Sl'rVl.r     I  ll  it  1 1 1 1  li II  I  ill ' 

from  this  beating  material  i*  therefore  uf  great  importance  from   mi 
economic  standpoint. 

DistiiHtii.ii  should  be  made  between  two  ways  of  beating,  the  ifirei  t 
ami  the  indirect  beating  by  steam.  According  to  requirements  thej 
employed  either  separate  or  together.  In  the  Unit  the  steam 
is  rood  acted  imn  the  nil-containing  material  Which  in  either  dr^  or 
suspended  in  water  In  Mte  latter  the  steam  does  not  pome  into 
Immediate  contort  with  the  oil^ontalning  material,  The  materia]  Hen 
in  iIih  water,  mid  the  water  is  beated  ti»  boiling  by  means  of  steam  in 
the  onter  Jacket  of  the  still,  or  passing  throngh  ft  roiled  tnbe. 

If  ili«-  indiii'i-i  beating  is  ai-eomplished  with  saturated  water  vapor 
i .f  lr.u  .  consequently  under  n  pressure  of  ueorl.v  five  atmospheres,  the 
steam  i.-  ■  ondeiiaed  iii  water  of  loir,  provided  ilu-  water  separator  is 
working  well  and  removen  only  water  and  no  steam,  T<»  change  1  k. 
of  water  Ftoih  0°  into  saturated  vapor  ol  !•"<»  there  at*  required  B52.JJ 
')  of  heat.  If  we  deduct  from  tins  r h. ■  beat  oeeeasary  to  raise 
the  water  From  <>-'  to  100°,  namely  100.8  eat.,  we  have  for  the  heal  of 
vaporisation  of  1  k.  of  water  «if  !'»«»'  in t < >  saturated  vapor  of  150' 
iiihIhv  pressure,  t  >."•_>.  :t  —  Ion.."  =  ."."I.N  ml.  Thin  smiie  ,-inioiini  of  linni 
i-.  again  Lilierated  when  the  vapor  of  I50c  is  condensed  to  water  of 
|no".  According  to  h  similar  calmlatioB.  1  k.  of  saturated  eompreseed 
steam  nf  IH0°,  need  for  indirect  heating,  when  changed  to  water  of  too1 
liberates  061.4—  100.5  =  560.9  nil.,  i   e..  only  about  B  enJL  more  than 

irated  steam  of  16(1 

In  the  direct    heating  proceea.  the  steam   paaaing  through  the  still 

.li   the  extieiiHt1  of  s   part  of  the  steam   which  is  condensed,  mrr* 

with  ii  some  of  the  oil  mm  vapor.    In  the  most  favorable  ease,  iIih  ratio 

of  nil  vapor  and  water  vapor  will  be  thai  of  their  vapor  tensions  at 

tin-  temperature  at  which  the  distillation  ia  conducted. 

For  the  anke  of  HimpKcit.v,  tin*  raleulnthai  of  the  coal  nf  steam   tof 

;i  ilisi iti.it ion.  nuiy  l»e  made  as  though  all  the  steam  was  rondennd  to 

r  of  100'   and  thai   the  mixture  of  vapors  of  water  and  nil  going 

over  into  the eondenaer  whs  formed  from  liquids  of  100°.    Accordiup  to 

this  i  In-  .inn. mil  of  M-rvii-r  obtainable  from  the  steam  is  the  same  with  the 

rl  :is  with  the  indirect  lien  ting  process.    In  practice,  however,  the  two 

h  of  beating  are  not   equally  efficient,     Willi   the    indirect    heating 


•  i  Ova  calory,  abbreviated  1  oil..  It  iiu-  quantlt]    >i  beat,     [i  i»  the  imounl 

rn1-.'    I    k     ill    h  iiIit  nf  nlionl    III     < Irirrn-  1 '. 
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process  nil  t»f  the  heal  contained  in  the  steam  cannot  be  utilised, 
of  treat  nun  not  l»>  prevented.  On  tin-  other  baud  in  tire  direct  heating 
process,  if  the  steam  i*  conducted  into  the  oil-containing  material 
suspended  iti  water,  or  intn  tin-  volatile  oil  itself,  in  case  of  rectification 
<h  Fractionation  a  lass  of  heal  is  only  possible  through  earetean 
conduction  ol  t  in-  steam.  If  the  oil-cxmtahimg  material  is  dry  in  tire  atfll 
the  loaa  ol  heal  in  direel  beating  will  be  u-.ii.iliv  large,  aud  «i'li  careless 
mnntpnlatiou  may  bejtome  so  large,  that  only  ;i  kihhII  part  ol  1 1n* 
direel  steam  in  utilised,  while  ii»-  larger  i,;l"  goes  unused  into  the 
<  -omli-iiwr.  Tire  theoretical  heating  effect  of  the  steam  may  also  br 
obtained  wbeu  the  oil-containing  material  in  dry,  but  fchiB  rail  be  tlon 
only  under  certain  supposition* 

In  order  lo  calculate  from  the  above  Ileal  values  of  tin'  steam  t In- 
cusl  ol  tin'  steam  for  a  ilmtillatinn,  the  product  of  tin*  distillation,  Let, 
the  distillate^  muni  flwl  be  more  clowdy  examined-  Tire  distillate  wnuoist* 
of  water  and  volatile  oil.  Tin-  questiou  therefore  arises,  bow  modi 
water  aud  bow  mu.  h  volatile  oil  is  h  certain  amount  of  steam  capabls 
of  distilling?    Evidently  the  answer  to  Hi  is  question  depende  flrsi  of  ill  on 

Him  relal  ive  weights  of  the  water  and  the  oil  in  the  dietillate.  ThiHrelal 

hi  course,  differs  with  tin*  character  of  the  volatile  oils,  aud  is  furtJusr- 
more  dependent  for  each  aud  every  oil  upon  the  distilling  temperatun 
employed,  and  the  changeable  comptreitioii  of  the  oil;  on  the  other  ham! 
the  ratio  is  fixed,  so  t liar i  li  with  a  surplus  of  steam  the  water couteal 
in  \\w  mixture  of  vapors  going  into  the  condenser  may  indeed  be 
Increased;  2)  in  spite  "f  an  economic  supply  of  steam  and  a  generous 
supply  of  oil  tire  amount  of  the  former  ivuinot  he  decreased.  The  amount 
•  >i  oil  nrhieh  is  volatilised  with  tlie  steam,  in  determined  by  tin 
[treasures  of  both  nt  the  ilisiiltiny  ti'iu|M-r,-iiuiv. 

The  i|iifiiiiit\  of  oil  in  the  distillate  can  be  determined  experimentalh 
ii  the  diHtillation  Ire  ho  conducted  ihnt  the  vapor  contuius  the  greatest 
possible  quantity  of  oil.  li  can  also  be  calculated  if  the  vapor  pveasura 
of  the  eeeentinl  oil  ul  tlie  distilling  temperature  be  known,  for  tire  parts 
by  volume  in  tire  mixture  of  the  vapors  of  two  ininriscihle  liquids,  aw 
in  each  other  ax  Hit*  vapor  pressure*,  of  them-*  liquid*  nt  tire  boiling 
temperature  of  « 1 1 •*  mixtnre;  or  the  parts  l>>  weight  are  to  each  other 
.is  the  vapor  pressure*  multiplied  by  tire  vapor  densities  or  the  m 
iiilnr  weights,    if 

ui\  s=  the  molecular  weight  ol  on i"  the  liquids, 

/»i   =  the  vapor  pressure  nt  the  distilling  temperature. 
m  =  tin-  pari  by  weight  in  the  vapor, 


: 


with  water  vapor  under  atmospheric  pressure  may  lw  takm.  Carawaj 
oil  ronaists  ol  h  mixture  ol  Kmottena  tusA  carvone  in  nearly  equal  parte 

l.v    Weight.       Its    boiling    li'inprr;it  nir    \>y    ilisl  illjil  ii  hi    Wltll    strain    Utnh'1' 

atmospherir  pressure,  namely  760  nun..  \>*  a  tew  decrees  below  LCM1 
t hi'  beginning  of  the  distillut ion  somewhat  lower,  toward  the  faal  uaaTlj 
inn  The  rapor  pressure  of  tin-  limoneae  (molecular  weight  186)  :•' 
57.5°  amounts  to  12  nun.,  Hint  of  the  water  (molecular  wijrht  1sj  at 
the  same  temperature  is  182  mm.  41  the  distilling  temperature  of  St 
there  will,  therefore,  Ih-  in  tin-  distillate  For  every  loo  k,  of  water,  To  k. 
of  liroonene.  At  176°,  flu-  boiling  point  of  rlin  limonene  under 760  mm. 
pntHMure,  the  water  exerts  a  rapor  pressure  of  6962  mm.  of  mercury; 
therefore  ai  176  .  with  ion  k.  of  water  there  distill  over  88  l<  of  limonene- 
lecordiug  to  tliiw.  hi  a  ilist  tiling  temperature  of  06  .  tor  100  k.  of  water 
in  the  distillate  there  wnnM  be  about  75  k.  ol  linionene.     An  experiment 

with  liiiiMMi' t  s]i.  gr.  0.M50  iiml  siili  containing  some  rarvonc,  pave 

for  I'Hi  k.  ui  water  in  the  distillate  60  k.  of  limoneue.  Calculation  ami 
i\|M-niuriit  iiiinr,  therefore,  fairly  well.  For  carvone  (molecular  weight 
150)  the  - alculat i<m  w  simpler,  bereuae  its  vapor  pivssntv  has  lnvn 
determined  at  about  100°,  namely  104.1°.  At  tliis  temperature  it 
amounts  in  12 mm.,  thai  of  water  at  I'M, I"  being -880  mm.  Forever^ 
1001.  "I  water  in  the  distillate  there  will  be  therefore  11  k.  ol  carvone, 
By  expei intent  n  k.  were  obtained,  'rims  are  obtained  the  quantities  of 
nil.  which  theoretically  are  distilled  from  caraway  seed  with  every  10(1  k. 
of  water  under  atmoephfrir  pressure;  namely,  75k.  of  oil  al  the  beginning 
of  th»«  distillation,  which  amount  drops  down  gradually  to  1 1  k.  of  oil 
irhnii  pure  carvime  distills  over.  But  as  even  th«-  very  Bret  parteo!  frhe 
distillate  rontnin  sum.'  carvone,  they  will  not  contain  7-"  k.  of  nil  for 
sverj  look,  of  water,  but  much  lesa,  According  to  ft  carefully  performed 
experiment  of  ii  caraway  <»il  distillation  from  n  shnple  still,  there  were 

obtained  in   ll*««   lir><riiininy   of    the  distillation  -M  parts  by  weight    of   oil, 

.ni-l  past  the  middle  of  the  distillation  9 parts  i».\  weight  of  oil  to  every 
loo  parts  lo  weight  of  water. 

Alter  the  heat  ••ffi-i-i  of  tin*  steam  tor  the  distillation  ami  ilir 
relation  of  water  and  oil  in  the  distillate  have  been  determined,  the 
heat    necessary  Eor  obtaining  a  certain  amount  of  distillate  remains  to 

Im-    ascertained. 
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Aside  from  the  heat  consumed  in  wanning'  the  distilling  apparatus 
mill  its  contents  to  the  distilling  tenqiemture.  the  distillation  require* 
il  heat  supply  for  the  vaporization  of  liquid  bodies  at  about  100°  tem- 
jwrature  at  atmospheric  pressure.  This  heat  of  vaporization  for  1  k.  of 
water  amounts  to  580.5  i*nl.  The  heat  of  vaporization  of  caraway  oil  or 
rather  of  its  constituents  has  as  yet  not  lieen  determined,  hut  it  can  1** 
fairly  amirately  calculated  by  F.  Trout  on 'a  law.1)  according  to  which  the 
molecular  heat  of  vaporization  is  proportional  to  the  absolute  temper- 
ature of  the  boiling  point.  For  limonene  the  calculation  gives  (15.5  cal.. 
for  carvoiie  (i(i  cal.  for  the  unit  of  mass.  To  be  sure,  these  are  the  heats 
of  vaporization  at  the  boiling  temperatures  of  limonene  and  carvone. 
namely  at  17."i°  and  280°  respectively.  The  difference  from  the  heats  of 
vaporization  at  100°  is.  however,  probably  small,  as  the  specific  heats 
of  organic  bodies  in  the  liquid  and  in  the  gaseous  state  are  nearly  the 
same. 

As  lias  already  been  shown,  when  the  steam  is  utilized  to  the 
greatest  possible  extent,  the  distillate  from  caraway  oil  will  contain  at 
the  beginning  of  the  distillation  87  k.  of  oil.  beyond  the  middle  of  the 
distillation  1)  k.  of  oil  for  every  100  k.  of  water.  Consequently  then- 
will  lie  in  100  k.  of  distillate  from  78  k.  of  water  and  27  k.  of  oil.  to 
1)2  k.  of  water  and  S  k.  of  oil.  the  heat  required  for  1  k.  of  distillate 
therefore  is  from  400  to  400  cal.  In  other  words  1  k.  of  saturated 
steam  of  150°  may.  with  its  available  heat  of  551.7  cal.,  yield  in  the  most 
favorable  case  of  a  caraway  oil  distillation  1.5tk.  to  1.1  k.  of  distillate. 
Or  when  the  heat  required  is  based  only  on  the  volatile  oil.  1  k.  of 
caraway  oil  costs  in  the  course  of  the  distillation  from  1552  cal.  to 
0275  cal.:  or  from  2.M1  k.  to  11.88  k.  of  saturated  steam  of  150°:  or 
from  2.77  k.  to  11.10  k.  of  saturated  steam  of  180°. 

The  heats  of  vaporization  of  the  volatile  oils  are.  as  already 
mentioned,  small:  still  smaller  are  their  differences.  They  cannot. 
therefore,  give  rise  to  a  high  cost  of  steam  for  the  distillation.  With 
the  different  volatility  of  the  essential  oils,  it  is.  however,  otherwise. 
The  caraway  oil  distillation  of  which  the  distillate  contains  at  the 
beginning  27%  of  oil.  and  later  at  least  H%.  is  an  example  of  an  easily 
volatile  oil.  Other  oils,  for  instance  sandelwood  oil.  require  more  than 
the  twentyfold  amount  of  steam  for  distillation,  others  still  more.  It 
is  therefore  an  important  requirement  of  an  economic  management,  to 
decrease    the    loss    of    heat    as    much   as    possible,   i.  e.   to  conduct  the 
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■  list  ilhi!  inn     ill    siirh     ;i     rn;i  iiiht,     that     HI)    l';ir    :is   possible,    mil     unin-   thrill 

the  necessnry  miiiimum  Hinomil  of  steam  be  used. 

I ni'iiji'iii  mI  id  ;m  hivestigul  inti  nf  rlic  influence  of  the  addition  ol  Mill 
i«>  ili<-  water  in  olitainuiK  the  henry  essential  oils,  tin*  French  chemisl 
I.    SmuImji  in  1 1  in  1 8^7  closed  •  his  observations  with  '!•"  word*;    "My 

•  - v | ii ■  i  nni -nt*  definitely  slinw  rluii  the  preparation  <it  the  essential  oils, 
which  is  ri Mi>i(lrrnl  ok  ii  n«'1I  known  operation,  is  oil  the  niiiinr* 
worthy  ui'  ;ii tirely  new  investigation."'    The  study  "if  the  bnrtory  <»r 

ii'n>f  |h  inn   only  useful  (or  fl   better  understanding  ol  the  science 

itseif,     iiin     i<    .ilso   payed  ologica-Hy    interesting   and    instructive.     Tin* 

mistake  nf  considering  studies  in  any  pari    of  n  branch  ol  science  as 

imli-il,  n>  completely  investigated,  only  because  through  h  eerfee  ol 

-    in.    ii.  w    promising   investigations    have  Iwn  recorded,  is  made 

quite  Frequently.    The  preparation  ol  the  volatile  oila  From   flte  ] >Jiiktk 

was  considered  i"  in-  it  well  known  operati 'i   only  ,i"  years  ago. 

lint  hIho  a  little  more  tluiii  h  decade  ago.  Now,  thai  this  industry  lias 
no  enormously  developed  through  successful  investigation  o!  the 
volatile  mMk  mill  with  tin*  aid  of   better    mechanical  Appliances,    wlieu 

•  mi  ui  rli.-  former  "DestiUirktmst'1  ilwiv  has  grown  u  scientifically  con- 
.liuriil    industry*    which,    combined    with   commendal    nperience   has 

■  bed  unthought  of  results,  »•'  know,  thst  this  development  is  I »_\-  no 

IIM-,1  II-      I     I  >lll|lll-tl'll 

1 1..    Following  may  nerve  on  tlit>  most   miportairi  characterisations 
hi'  differenl   |irin-fSHt's  of  distillation  for  oil-conta.irriug  material,  or 
for  tli.'  rectification  ot  Fractionation  «"f  the  < »il^»  themselves; 

a)  Dry  steam  distillation  with  saturated  steam  under  pressure 

li)  The  same,  but  with  superheated  steam. 

■  |  Vfatsr  distillation. 

th  Distillation  under  diminished  pressure. 

'■  >  Continuous  ilisi illation. 

Through    modifications   in    the  conducting  of  u  certain  process  of 

distiutitimi    in   an   nppnratne   with    the    requisite  construction,  further 

through  suitable  combination  of  thcne  imiiii  processes,  according  to  the 

diHtilliug  material,  or  Nivordutg  to  the  ilesired  composition  of  tin-  nil, 

irtant  advantages  may  lie  gained. 

In  tin-  larger  factories  ili«-  distillation  <»f  oil-containing  materials  b,i 
t  heating  of  the  tipparntus  over  s  free  Hi"**  Jh  no  longer  need. 


•  Mc'-   Inanjui,  '-•■*.  p.  2+B. 


1M 


figueml  1',-irr. 


There   is    mi    liiuil    In    the   BUM?    Clf    the   apparatus.      If    ihe   enonnoUK 

inasSBS     of     ilislillin^     ni.-il.-rinl     ;iiv    .11     h;iml.     which    sin  II    All    .-ippnmtli.- 

requires  for  its  economic  operation,   there  is   nothing   hi  the   waj  ol 

"■ri'i-liny.  (IN  In  rye  mii   apparatus  as   ninv   be  desired. 

Cooling  and  condensing  of   the  vapors.    Cold  water  is 
general    I'm   pooling  and  condensing  1 1 1* -  vapors  from   the  distUHnp. 

;i|ip;if:il  Us.       Till'    Viipoi'H    HIV    <-i  Mlilllrtnl    ililf»    till'    condenser    through    B 

lulu'  which  connects    the  still   with   the    condenser.      In    the    smaller 
factories.    Liebig  condensers,    spiral  condensers,  and  jacket  condensers 
in  wording  K»  Mitselierlirh  mv  used,  bnt  in  the  larger  ones  they  are 
unIv   exceptionally   for  certain  purposed,     Bveu  moderately  large  die 
tilling  operations  require  that  tin*  cooling  effect  of  the water  be  une«l  to 
the  heal  advantage.     To  condense  several  cubic  meters  of  distillate 
in   limn,  is  tin  impossibility  with  these  condensers.     Tube   condea 
serve  Pot  litis  purpose  En  which  the  vapors  are  conducted   through  o 
bundle  of  tabes,  which  are  surrounded  by  flowing  water.     Vapor  and 
water  flow   in   opposite  directions.     The   capacity   lor  work    ol  l 
condensers  is  such  thai  the  distillate  (eaves  the  condenser  a1   ••>  bempei 
uture  of  20°,  mill  the  condensing  water  up  to  mo°. 

Ii  is  v.-rv  simple'  to  calculate,  if  desired,  from  the  uteam  iif 
i ln>  boiler  <>r  for  s  distilling  apparatus,  the  quantity  of  water  required 
to  condense  the  vapors.    1  k.  of  saturated  steam  of  150°  under  pi 
Inis  taken  for  its  generation  from  water  of  lO°  042  cal.  ol  the  b 
roiuliiisi ion    of   the   i-oiil.      If   the  ilistilhite  is  at   20°.   then   the  xteoj 
gives  back  <i-'t-  caL  in  forming  the  distillate.    If  the  water  flows  tun 
rhe  condenser  with  a  beginning  temperature  of  10°  and  with  nn  avs 
end  temperature  ufCHJ0,  then  1  k.  of  water  is  capable  of  taking  up  50  cal 
of  beat,  according  bo  which  12  to  18  k.  of  water  are  required  torondensr 
1    k.  of  saturated  steam  under  pressure.     With  water  of  .i   beginning 
temperature  ol  80"   about   16k.  are  required  for  the  condensation 

The  collection  of  the  distillate  in  receivers  and  the  separation 
the  oil  from  the  water  according  to  the  different  k|hm -ifii  gravities 
the  two,  offer*  nothing  of  particular  interest. 

Purification  of  the  crude  oil.     The  odor,  rust.-,    and    colon 
rln-  nil.  are  of  the  utmost   importance  in  flu-  manufacture.     En    stei 
ilisi  ill.-ii  inn  decomposition  of  tin-  plant  material  occurs  to  u  gre 
less  extent.     When  the  distillation   is  ii   prolonged  one  or  is  carelesBl; 
conducted,  decomposition  of  the  albumins  and  ulhumhtoUH  couetituei 
of  iimnioiiin  derivatives,  of  hits  and  ntlier  fatty  arid  compounds,  ff! 


,,.l 


Theoretical  liaam  for  Obtaining  Volatile  oils,  etc 


i)i 


«.f  ill.  carbohydrates  taken  place.  Volatile  deromposit ion  products  me 
formed,  such  for  instance  as  sulphuretted  hydrogen,  ammonia,  carbonic 
acid.  1 1 -in ii -i  h rlamine,  lower  and  higher  fatty  acids,  acrolein,  im-farol. 
;k-i-i iilili-h yilr.  phenols  ••>'  creosote  liki*  odor  ami  numerous  other  bodies, 
h hii  Ii  with  ten  exceptions  possess  ;i  disnjireenhle  odor,  that  imparts 
ii^-li  to  i In-  volatile  oil.  In  order  to  understand  the  character  of  these 
decomposition  products,  it  mast  in*  remembered,  ih.-it  the  process  of 
distillation  taken  plane  in  the  absence  ol  air.  I'm  the  steam  erpelfci  the 
air  from  the  still,  so  that  the  reactions  ol  decompositions  ore  largely 
hydration  processes,  In  addition  t<i  tliis  decomposition  of  the  crude 
material,  the  volatile  oil  Itaelf  may  suffer  changes.  These  may  be 
brought  about  by  tin-  heat,  the  water  and  also  by  the  decomposition 
products  ol  the  plant  materia].  They  consisl  o!  reduction,  oxidation, 
polymerization,  condensation,  sn  pi  a  attention  of  esters,  etc.  Tbass 
fuaoges  in  the  composition  of  the  oil  mj&y  be  slight,  but  sometimes 
they  are  very  important.  Finally  there  is  still  a  Hani  source  ol  con- 
tamination in  the  volatile  oil.  namely  that  of  volatile  rabstonces 
which  occur  along  with  the  useful  volatile  oil  in  the  plant,  It  is  brae 
that  for  the  purposes  ol  obtaining  the  volatile  oil.  plan1  material  is 
claaalfled  as  thai  containing  oil  and  that  which  is  tree  from  oil.  This 
in  Dorreetly  expressed  il  we  understand  by  the  term  volatile  oil.  not 
.ill  volatile  substances,  hut  only  those  which  have  s  commercial  value. 

there  are  volatile  substances,  other  than  water,  in  nil  plants. 
volatility  is  a  v<tv  common  property  of  organic  bodies  of  low  chemical 
•  HiifHisii i.ni.  .iiui  bodice  of  this  nature,  Intermediate  products  ol  the 
■tractive  and  destructive  metabolism  in  plant  life,  are  constituents 
of  all  plants.  The  common  herharei.us  mior  ■« » I  the  jrreen  parts  ol 
plants,  the  ln-i i>, H ions  and  hay-like  odor  ol  dried  leaves,  the  woody 
odor,  <>i  the  puugenl  fetid  odor  of  the  stems  of  many  blossoms  are 
■  i|il  to  rover  tin1  odor  of  s  mild  smelling  volatile  oil  which  is 
present   hi  only  small  quantities.     This   tnay   take  plan-    to   such   on 

M    as  to  make  the  producl  wholly  worthless, 

From  this  it  will  be  seen,  how  numerous  the  causes  ore  for  the 
deterioration  of  the  volatile  oils.  Tin*  foreign  odor  which  is  thereby 
given  tei  the  oil,  was  formerly  and  probably  is  even  now  called 
•■Rlnx-iiu'-rnrh."  This  is  sji  old.  very  inappropriate  term,  which 
arose  ol  .1  time  when  the  various  causes  of  this  odor  were  still  unknown. 
The  ■oeolled  "Blasengeruch"  was  formerly  ths  distinguishing-  property 
hi  every  crude  oil.  If  it  was  slight,  attempts  were  made  to  Remove  it 
by  long  exposure  of  the  oil  in  open  vessels.    The  more  easily  volatile 
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impurities  gradually  evaporate  during  thin  treatment,  such  as  sulphur- 
etted hydrogen,  ncetaldehyde.  and  ammonia,  while  the  rent  are  held 
back  by  tlie  oil.  The  more  difficultly  volatile  substances.  hu«*1i  as  tl»* 
phenols  with  a  sharp  ami  penetrating  odor  remain  nearly  all  in  th* 
oil.  A  part  of  these  impurities  form  new  compounds  with  the  con- 
stituents of  the  oils.  Finally,  the  exposure  in  open  vessels  is  also 
favorable  to  the  resinificntiou  of  the  oils.  On  the  whole  this  method 
for  the  purification  of  the  oils  can  only  l>e  considered  as  an  inadequate 
apology. 

When  the  accompanying  odor  was  stronger,  or  when  the  oil  was 
colored,  it  was  again  distilled,  i.  e.  rectified,  and  when  this  wa*  not 
sufficient,  the  o|>eration  was  re]>eated.  hence  the  terms  "twice,  thrift* 
rectified  oil."  At  present  there  a  re  known  many  methods  of  purification, 
entirely  different,  and  each  suited  for  a  particular  cose.  In  some  cases 
a  single  rectification  by  distillation  is  a  useful  means  for  purification. 
but  only  when  the  presence  of  volatile  impurities  is  small.  If  pro|)erly 
conducted  a  single  rectification   should  l>e  sufficient. 


2.     THE    MORE    COMMONLY    OCCURRING    CONSTITUENTS 
OF   VOLATILE    OILS. 


TIih  volatile  oils  are  widely  distributed  in  the  Fegutable  kingdom, 
mora  particularly,  however,  m  the  phanerogams.  From  the  cryptogams, 
■i  volatile  "ii  hat  bo  ku  been  obtained  only  from  the  mole  fern.  En 
if  caaea  the  <>il*  exists  preformed  in  the  various  organs  ol  tin-  plant, 
ih.'  leaves,  Bowers,  fruits,  stems  and  roots.  Theg  ocenr  secreted  either 
in   glands   nv  iii   canal-like,   intercellular   receptacles,    Qulj   a  few    are 

<-i]    iiv    hydrolysis   daring   the   process   of  preparation  from  other 

stances  in  the  plant,  e.  g.  hitteT  almond  oil  trom  amygdalin,  mustard 
o3    from    sini-M-iii.      Nothing    definite    in  known    with     regard     to     their 

tion  or  their  relation  to  the  other  constituents  of  the  plant 
organism.  It  appears,  however,  fco  !><■  ireU  astablisned  Mmt  they  are 
<-s«n'ti<ms  formed  daring  tin*  Kfs  proesBB  of  tin*  plant,  which  are  of  no 

bear  importance  in  the  processes  of  metabolism.    It   does  uoi   follow 

ii  tIiim  flint  they  are  therefore  useless,  for  they  act  as  a  means  of 
attracting  insects  thai  bring  aboul  fertilization,  they  also  protaci 
plants  against  enemies.  These  oils  are  not  definite  >  bemicsJ  units.  Ian 
mi -j Hi.-,  i.i  substances  belonging!  i"  many  series  and  elaeses  of  com- 
pounds. The  oil  from  one  uml  she  same  planl  does  qoI  even  always 
posnosn  the  same  composition.  Tims  e.  g.  tin-  distillates  from  various 
organs  of  b  plant  show  differences  in  odor  and  physical  properties. 
These  differences  may  become  marked  even  more  strongly  if  plants  in 

"-•ii t  stages  ol  development  are  distilled.  If  rolatile  oils  are  never- 
tueJess  grouped  under  min  generic  name,  ii  is  because  they  have  several 

rieaJ    properties   in   common   ami    becauee  admoei   all  of  them  are 
prepared  in  like  manner.    They  have  generaUy  bwn  regarded  as  being 
slated  to  those   organic   compounds  commonly  designated  as 
urumatir.    luti    not    l^'iriy    of  uniform  composition  they  pan  natura 
nut    !*•  classed  »\itli  i hem. 
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Amoiie;    r  in-    various    enlist  ii  f.uentfl    of  •■in    oil.    one  frequent  lv 

attention  as  the  principal  bearer  of  the  odor,     In   many  instances  thh 

eoiisl  it  neat    is.   I  Ihti'IOIv.   tin-   most    valuable,     Tin'  desire  In  obtftin    it    in 

.1  concentrated  and  pure  form,  may  have  given  the  Brat  impetus    a 
scientific  inveetigictioti  of  essential  Oils.     So  long  ah  organit    chemir 
was  in  its  infancy,  these  investigations  could  not  be  crowned  with  ■.: 
success,     Only  niter  t lie  methods  of  investigation  hmi  been    imprc 
hand  in  ha&d  with  toe  progress  of  science,  an  insight  into  the  nature 
of  volatile  oils  wan  obtainable.    This  insight  revealed  the  fori    that 
oils    are    as    ji    rale    mixtures    of  a    number  of   complex    substanem 

How    slOW   this   prOgTCeS   was   I'oniieH  v.    iiml    how    rapid    ilunnv.    the    pail 

i  wo  decades,  hae  been  shown  in  the  historical  introduction.    Thischi  ; 
will  present   ihe  results  of  investigation*  in  so  faf!  aa  thej  pertain  to 

substances  nn iiilv  found  in  volatile  oils.    Por  reasons  readily  an 

stood,  only  these  could  be  included  within  tin-  scope  of  this  work.    Pw 
i  ic    same    reason   a    detailed    i  luminal    account    hail   to   be  excluded 
Details  of  chemical  and  physical  properties  will  be  Found  in  febe  larger 
chemlcaJ  handbooks  of  BeUstein  and  Ladenbnrg,  and  more  pui-timi. 
in  the  excellent  monograph  on  torpeue  derivatives  by  Bensler. 

The  analysis  of  fl    volatile  oil  \n  difficult   because  most  of  the  constit- 
uents   are    liquid,  and  uan,   therefore,   be  separated  only  by  fractio 
distillation     This  operation,  imperfect   at   best,  is  often  rendered   n 
iinsni isfjiet iirv   by  the  fn«-t   tliMt   certain  constituents   are   not    volatik 
without  decomposition.    Por  this  and  other  reasons  it  is  l**Ht  tosufa 
.in  oil  to  ;i  preliminary  examination,  the  results  of  which  often  suggest 
modifications  which  simplify   the  examination    considerably.     The   pre- 
liminary  examination    consists   primarily    hi  the  determination  oi  rtlse 
physical  properties  of  the  oil  ami  of  its  elementary  composition ;  alan 
in  ;i  study  of  i in-  behavior  ol  fche  oil  toward  pertain  group  reagi 
whereby  1 1 ■* •  presence  or  absence  of  certain  classes  of  chemical  compon 

ran    In1  asi  ii't.iiiieil. 

Uf  the  physical  cOH&t0  n1  s,  tin-  NpecinV  gravity,  the  optical  prop" 
ami  ilie  behavior  of  an  oil  toward  beat  and  cold  allow  conclusions 
be  drawn  as  to  it*  composition.    A  specific  gravity,  •■  g.  of  less  I 

O.'.IO    ilnlii  ;i  les    I  he     |iiesenee     ol     ;i      l;ire.e    amount     of     terpenrs     OT     of    emu 

pounds  of  iIm    i,iii\   seriea    Heracleum  oil  (diiso  =  U.H0 — 0.88)  ami  nil 
of  rue   (dis°=0-88H — 8.40)   belong   to   flume  with   h    very    las    ~|>- 
gravity.    Itoih  consist  of  derivative*  of  i  he  fatty  series,    oil  of  ore 
up.  (pp.  0.1448—0.852,  consists  largely  of  tlie  t-erpem1  limon»«ne;  turpenthw 
oil.    with    ;i    specific    gravity    of    0.8.10 — 0.87a.    aim  out    completely 
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hydrocarbons  CioHn  <>i  Hie  terpens  series.  A  specific  gravity  higher 
than  D.90,  as  in  the  case  with  most  oils,  indicates  a  mixture  of  terpenee 
.111.1  pii^siiily  their  oxygen  derivatives;  whereas  a  specific  gravity  of 
mora  ili;m  1.0  indicates  i Iih-  presence  of  compounds  of  tin-  aromatic 
--.  nr  ii  the  compound  contains  sulphur  or  nitrogen,  oi  sulphides, 

uitrilea,  in-  iMisul|itn  ii'VJiiiiilcs. 

The  optical  properties,  rotation  and  refraction,  ore  of  lew 
importance  nnlese  pun'  chemical   compounds  are   to  i»'  examined  or 

- 1  •  1 1 1 1 1  •  -rations  In  Im*  looked   for.     Tin-  Optical   activity   o!   an   Oil   iii'lii-;  1 1 1  - 

the  presence  aA  a  compound  or  eomponnda  with  one  or   more   asym* 

m.-llii-    inrlioii     atoms;     fl     high    lUffeS    of     ivfmH  ic.n     I  In-    |.n-siMu-c    c.f    n 

HUbstance  or  substances  with  double  bonds. 

When  exposed  to  low  temperatures,  a  number  of  oils  deposit  oneor 
more  «»f  their  constituents  in  crystalline  form.  Borne  oUs,  like  rose  oil. 
contain  crystals  even  a1  ordinary  temperature,  others,  like  orris  oil  are 
butyraeeous   in    consistency.     Thtw   substances  have   lieen   designated 

roptenes  ot  camphors  and  are  paraffins,  higher  members  of  Hie 
aeries  of  fatty  acids,  such  as  Laurie,  tnyriBtic  and  palmitic  acids,  and 
derivatives  of  aromatic  and  hydroaromatic  hydrocarbons. 

Host    oils,    thai    can    be   distilled    under  ordinary  pressure  without 

decomposition  begin  to  ln»il  above  150°.    Exception*  to  this  rote  are 

f.  g.  those  containing  sulphur,  and  the  oil  of  the  Digger's  pine,  which 

litis  normal  heptane.     In  the  absence  of  oxygenated  constituents, 

toiling  point  below  2(M>*  indicates  the  presence  d!  terpenee,  between 
•_'."' >  and  "Js* i    sesquiterpenes,  above  -'loo0  poiyterpenee. 

In  their  elementary  composition  the  volatile  oils  do  nol  manifest 
i  variety.  All  contain  carbon  and  hydrogen;  most  of  them  also 
contain  oxygen  in  larger  or  smaller-  quantity;  tew  contain  nitrogen  or 
sulphur  or  both,  The  presence  or  absence  of  oxygen  ran  U-  determined 
by  elementary  analysis  only.  Tie*  presence  of  only  n  small  ainonnt  of 
this  element,  up  io  .",  p. eM  indicates  a  high  hydrocarbon  content.  The 
pre*  sulphur,  which  can  be  oxidised  to  sulphuric  acid  by  means 

of  concentrated  nitric  acid  in  sealed  tubas,  indicates  sulphides  or  poly- 

Hulphides.     Nitrogenous   r pounds    are    converted    into   cyanides   by 

beating  with  metallic  Hodium  or  ymi  iiHsimu  and  recognised  by  means  of 
ih<-  Prussian  blue  reaction,  The  nitrogen  content  of  an  oil  is  mostly 
doe  to  nitriles.  If  sulphur  is  also  found,  mustard  oils  are  present 
which,  as  a  rule,  betray  their  presence  by  their  characteristic  odor. 

after  the  elementary  composition  of  an  oil  lias  been  ascertained,  fl 
group  reagent*  can   lie  applied  to  learn  whether  special  attention 
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Nliouid  be  given  to  oiu»  class  or  another  of  chemical  compounds.  If  an 
oil  shows  an  acid  reaction,  it  contains  acids  or  phenols.  Small 
amounts  of  fatty  adds  occur  occasionally  as  decomposition  product** 
of  esters  present.  Larger  amounts  reveal  their  presence  by  the 
diminution  of  volume  when  the  oil  is  shaken  with  an  aqueous  solution 
of  caustic  or  carbonated  alkali.  The  presence  of  an  ester  or  lactone  can 
be  ascertained  when  an  oil  is  heated  with  alcoholic  potassa  of  known 
strength  ami  titrated  back  with  standard  acid.  This  test  presupposes 
the  absence  of  free  acids  and  aldehydes.  Alcohols  can  be  converted 
into  acetic  esters  by  heating  the  oil  with  acetic  acid  anhydride.  Sul»- 
sequent  saponification  will  then  reveal  the  presence  or  absence  of  an 
alcohol  in  the  oil.  Aldehydes  and  ketones  can  be  recognized  by  their 
addition  products  with  alkali  bisulphites,  or  by  their  condensation 
products  with  hydroxylamine.  The  latter  contain  nitrogen  and  as  a 
rule  are  difficultly  volatile  with  water  vapor.  Ethers,  which  are  some- 
times present  as  phenol  ethers,  can  l>e  recognized  by  means  of  ZeiselV 
method. 

After  these  preliminary  tests  have  revealed  the  presence  of  a  suhstam-e 
belonging  to  one  of  the  above  mentioned  classes,  it  is  sometimes  possible 
to  separate  it  without  fractional  distillation :  provided,  however,  that 
this  method  of  separation  does  not  change  the  other  constituents  of 
the  oil.  It  should  also  l>e  noted  that  these  methods  of  separation  never 
effect  a  perfect  isolation  l»ecause  the  other  constituents  of  the  oil  prevent 
a  part  of  the  substance  to  be  isolated  from  reacting.  When,  therefore, 
the  non-reacting  portion  of  the  oil  is  fractionated  small  amounts  of 
this  substance  should  not  be  overlooked.  Thus  it  is  possible  with  these 
group  reagents  to  separate  aldehydes  and  many  ketones  with  acid 
sulphite  solution  — a  reaction  that  can  at  times  lie  facilitated  by  the 
addition  of  alcohol.  The  crystalline  addition  product  is  washed  with 
alcohol  ami  ether  and  the  aldehyde  or  ketone  regenerated  by  the 
addition  of  alkali  or  dilute  acid.  Free  acids  and  phenols  can  l»e  shaken 
out  with  aqueous  alkali:  indifferent  substances  are  then  removed  from 
the  aqueous  solution  by  shaking  it  with  ether,  and  then  the  acid  or 
phenol  is  set  free  with  dilute  mineral  acid.  It*  acids  and  phenols  are 
both  present,  the  former  are  separated  with  carbonate  solution. 
Lactones  yield  salts  of  the  corresponding  oxyacids  when  heated  with 
alcoholic  potassa.  They  are  precipitated  as  lactones  or  oxyacids  by 
the  addition  of  a  mineral  acid.  Esters  thai  may  l>e  present  are  saponi- 
fied by  this  treatment  with  alkali,  aldehydes  and  ketones,  however,  are 
modified  thereby  and  at  times  destroyed. 
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If  norn-  of  these  short  outs  is  possible  the  oil  is  fractionated  either 
under  ordinary  or  diminished  pressure.     U  esters  mv  javs.-m.  t lie  nil  is 
saponified,    it  may  !"•  baleen  tor  granted  timi  the  apparatus  to  be 
i  and  the  methods  to  be  employed  are  known.    A  good  K^Ms  for 
under  diminished  preesure  will  be  Found  in  i  small  mono- 
graph on   iiii.-  subjeel    by   AiiHi-liiitz.'    Tin-  various  tractions   obtained 
upon    ;i    careful   fractionation   ate  examined   to?  compounds,  in  part 
ordfng  in  the  methods  alr<«adv  i n. -n rioinML     A  trained  scum-  of  smell 
will  prove  an  important  additional  factor.    Suspected  compounds  are, 
(i  possible,  converted  into  iTystalline  derivatives  and   thnb  purihvd  and 
identified. 

Ketones  that  will  uot  combine  trith  aeid  sulphites,  sucti  as nthi , 

Eexichons,    carvone,    are    converted    into    oximes    or    wemi- 

iasonee.     Inasmuch  us  the  oximes  mifft«i'  rearrangement  with  acids, 

the  semicarbasones  are  al   times  th   in-  preferred  because  iii«'  ket( s 

in  mnsl  r;isi-s  In-  iv^.-iH-rnli''!. 

Al'  ohols  are  cbaracteraed  by  their  capacity  to  form  eeters,  also 
phenylurethaues  with  phenyUaocyanate  (isarbanil).  They  can  be  purified 
i>.',    i  difficultly  volatile  esters. of  monobasic  adds,  such  as  benzoic 

or  I'.v  mean  a  of  arid  esters  of  dibasic  mills,  audi  as  Buccduic  acid, 
phthalic  acid,  etc.  Some  ol  the  primary  alcohols  can  also  be  purified 
by  converting  them  into  calcium  chloride  addition  products  from  which 
they  are  easily  regenerated  by  means  of  watei 

Prom  flit*  hydrocarbons  traces  of  oxygenated   compounds   can    \»- 

ard  by  repeated  treatment  with  metallic  sodium.     If   low  i «■< »ilin^r 

Irocarbons   an?    to  in-  distilled    under   diminished  iin-ssim-  a    liquid 

•  v  nf  potassium  ami  aodium  is  preferable, 

k-  to  the  compounds  themaalvee  thai  are  found  in  volatile  oils,  they 
ong  in  part   '■>  the  aliphatic,  in  pari   to  the  aromatic  and  bydro- 
imatic  series  ami  an-  distributed    over   a    large   number  of  classea 
Tin-  hydrocarbons,  especially  those  of  the  formula  CioHjoi  an-  widely 
distributed.    Of  greater  importance,  however,  are  the  oxygenated  rob- 
es, because  they  iiiv  inostly  is  of  t In*  characteristic  odor 
of  the  oil  in  which  thei           mtained     In  addition  to  the  hydrocarbons 
there    have    |>een    found    alcohols,    aldehydes,    acids,    eeters,    ketones, 
phenols,    phenoletherH,    lactones  and   oxides,   further  sulphides,   nitrites 
and  isothiocvanat**. 


i|   in.-   DcMtlllaticm  imter  vermtadertmi  Dructw. 


102  Genvnil  Pnrt. 

Hydrocarbons. 

a.    Aliphatic. 

The  lowest  hydrocarbon  of  the  paraffin  series  which  has  been  found 
in  a  volatile  oil  is  the  normal  heptane,  C7H10  (b.  p.  08°).  It  constitute* 
the  bulk  of  the  oil  obtained  from  the  oleoresin  of  the  Digger's  pine. 
I'inus  subiniana. 

The  higher  ineinlierM  of  the  paraffin,  and  probably  of  the  oleftne  series 
also,  appear  to  be  quite  widely  distributed  in  the  vegetable  kingdom. 
They  constitute  the  waxlike  coating  and  secretions  on  leaves,  flowers, 
fruits  etc.  In  volatile  oils,  however,  they  are  not  met  with  commonly 
because  of  their  sparing  volatility.  Sometimes  they  separate  in  crystalline 
form  when  the  oil  is  exposed  to  a  low  temperature,  or  they  remain 
behind  upon  fractional  distillation.  In  the  oils  of  rose  and  chamomile, 
however,  the  amount  of  paraffin  is  so  large,  that  the  oil  congeals  even 
at  middle  temperature.  Apparently  these  hydrocarbons  seldom  occur 
alone,  but  as  mixtures  of  honiologues  as  has  been  shown  in  the  case  of 
rose  oil.  Their  melting  points  seldom  if  ever  agree  with  those  of  known 
meml>ers  of  the  series.  With  the  exception  of  the  heptane  referred  to. 
they  are  obtained  principally  as  white,  colorless,  laminar-crystalline 
masses  which  are  with  difficulty  soluble  in  cold  alcohol,  but  readily  soluble 
in  hot  alcohol  and  other  organic  solvents.  They  are  remarkable  on 
account  of  their  stability  toward  concentrated  acids  and  oxidizing 
agents  at  ordinary  temperatures. 

The  rose  oil  stearoptene  melts  at  85°  and  when  distilled  in  vacuum 
can  l»e  resolved  into  two  fractions  melting  at  22° and  40 — U° respectively. 
In  addition  to  this  solid  mixture,  paraffin  (or  olefiue)  hydrocarbons 
have  been  found  in  the  following  volatile  oils: 

Arnica  flower  oil M.  I\  03°  Sassafras  leaf  oil M.  I*.  58' 

Chamomile  oil "      58 — .~>4°  Oil  of  gaultheria "      65.5' 

Dill  oil -      04°  nil  of  sweet  birch "     65.5* 

Caraway  oil  (from  herb)     "      (»4"  Oil  of  wild  hergamot "     62° 

Neroli  oil  (Auradel "      ~>~r 

Diolefinic  hydrocarbons  have  so  far  not  been  found  in  volatile  oils. 
The  hydrocarbon  isoprene.  C.-.lls.  which  belongs  here  and  which  is  closely 
related  to  the  terpenes.  has  been  found  only  as  a  decomposition  product 
of  caoutchouc  and  of  turpentine  oil.  For  its  preparation  consult 
Mokiewskv's  recent  work.1 
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Himwi-r,  chain  hydrocarbons  ol  the  rormuki  oi  saturation  I  , ,  1 1 - , , - 1 

iritfa  throe  doable  bonds  have  I d  found.    In  composition  they  agree 

with  the  terpenes  but  differ  in  having  a  loner  Bpeeiftc  gravity  and 
in  their  index  ol  refraction.  These  hydrocarbons  which  liave  been 
termed  "oleflnic terpenes"  by  Semmler  have  aol  yel  been  wel]  character- 
Used.  They  show  m  great  tendency  bo  rrsmii'v.  especially  when  distilled 
urdinnry  pressure. 

Tin-  tii-si  representative  of  this  class  was  found  in  oil  ol  bay  by 
Power  and  KM^r'  in  189fi  and  termed  myrcene  by  them,  it  boils  at 
]<>7Q  with  prirtinl  resiniflcation,  under  80  nun.  pressure  al  87— (Jfi  i 
di*  =0.8028;  &„=  1.4678. 

The  onlv  known  reaction  by  which,  in  the  absence  ol  crystalline  ad- 
dition products,  it  ean  be  identified  is  by  means  at  its  hydration  with 
glacial  acetic  and  sulphuric  acids  at  4»i°  according  to  Bertram's 
method.1  Myrcene  is  thereby  converted  into  an  acetate  of  lavender-tike 
odor,  which  upon  saponification  yields  lineflool.  Permanganate  oxidizes 
ins  bo  succinic  acid. 

Similar  hydrocarbons  have  l n  knind  by  Chapman*  in  oil  of  hops 

in  1894;  by  Gildemeister*  in  Smyrna  origanum  oil  in  1895;  and  finalJj 
l  iv  Kl.-Uvi'-  in  si  i  ss;  i  )']',■  is  leaf  oil  in  I  six;. 


Ik    Amimitk-  anil  hjriroitromiiMr. 

\   hydrocarbon  ol   the  aromatic  series  of   the  composition  CisHiji 

a  isolated  by  Lunge  and  Btemkuutev*  in  1880  from  the  oil  ol  the 

iUps  of  Tin*  mammoth  tir.   Sequoia  gigantism  and  was  termed  Bequoi- 

.■iii'  by  bhem.    It  consiate  of  laminar  crystals  which  melt  si    105    and 

boilal  3190—300°  (uncorr.j.    It  is  not  identical  with  fluorene  and  other 

hydrocarbons  of  lik«'  composition. 

StYHKM 

Tlie  sinipli'si  aromatic  hydrocarbon  with  an  unsaturated  side  chain 

is  Found  in  volatile  oils  in  styrene,  C«Hs.CH=CHa.    It   occurs  in 

Mtoras  oil  and  recently  has  Ufn  found  in  nanthorroea    reshi  oil      11    is 

■  i I  by  the  decomposition  ol  cinnamic  add. 

Styrene  is  a  colorleiw,  hifrhly  refractory  liquid  of  ;i  pleasanl  odor, 

which  polymerizes  to  a  transparent,  glasslike  and  odorless  mass,  meta 

ene  it  JUi,,.    by  being  kepi    Eor  some  tune,  and  more    rapidly  by 
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heating  or  when   in   contact   with   acids.     The   boiling:  point  of  pun? 
styrene  is  144 — 144.5°. 

As  to  its  physical  properties,  the  following:  statements  have  been 
made : 

B.  p.  140°  at  700  mm.:  dao°= 0.9074;  na  =  l. 54080  (BriihU  18H6). 
B.  p.  140.2°:    do°  =  0.9251     (Weger,*   1HH8):    d*£  =  0.00595;    n„  = 
1.54344  (Nasini  &  Bernheimer.8  1885). 

Pure  Htyrene  is  optically  inactive.  Dilute  nitric  acid  or  chromic  acid 
mixture  oxidize  it  to  benzoic  acid. 

For  identifying  styrene  the  well  crystallized  styrene  di bromide 
C«H.-,.0HBr.('H2Br  is  used,  and  is  obtained  by  allowing  bromine 
(17  parts)  to  drop  into  a  solution  of  the  hydrocarbon  (10  parts)  in 
twice  its  volume  of  ether  (Zineke.4  1HW8).  On  evaporation,  the  bromide 
separates  in  crystals,  which  after  being  reerystallized  from  HO  percent 
alcohol  have  the  melting  point  74—74.5°. 

Cymexe. 

Of  the  hydrocarbons  designated  as  eymenes  only  the  meta  and  para 
compounds  are  of  importance  to  the  chemistry  of  the  volatile  oik 
While  m-cyinenc  has  been  observed  only  as  a  decomposition  or  "Ablwti" 
product  ( Kelbe.  dry  distillation  of  colophony:  Wallaeh.  dehydration  of 
fenchone:  Baeyer.  splitting  off  hydrogen  from  sylvestrene).  p-eymene  in 
a  frequent  constituent  of  volatile  oils.  I'p  to  the  present  it  has  been 
found  in  the  volatile  oils  from  Thymus  vulgaris,  Th.  serpyllum. 
Th.  capitatus,  Saturcja  hortensis,  S.  thy  rubra,  Monarda  punctata. 
Ptyrhotis  a  jo  wan,  in  origanum  oil  from  Trieste  and  Smyrna,  in 
Roman  caraway  oil  from  Cuminnm  cy milium,  in  the  oil  from  the  seeds 
of  water-hemlock,  ('icnta  virosa.  and  in  the  oil  from  Eucalyptus 
hucmastoma.  Like  m-cymene  it  has  also  been  frequently  obtained  as  « 
transformation  product.  Formerly  it  was  thought  that  all  terpenes 
were  related  to  this  hydrocarbon:  that  they  were  its  hydroderivatives. 
According  to  recent  investigations,  however,  this  conception  is  not 
wholly  correct.  It  is  worthy  of  mention,  that  several  compounds  of  the 
formula  CmHioO  can  be  changed  to  p-cyinene  by  the  abstraction  of 
water,  for  instance,  camphor  and  citral. 

>)  l.leblKH  Aminleii.  2:t.~>.  p.  1:1. 
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mens  hi  a  colorless,  pleasant   smelling  liquid,  which  possesses  the 

iliarit.v  ol  becoming  turbid,  with  B&paTatioxi  of  water  on  standing 

or  some  time;  the  reason  for  this  behavior  is  not  known  with  certainty, 

perhaps  ii   i-  doe  bo  n  gradual  oxidation.     For  common  cyznene  wo* 

1 1 1  : 

B.  p.  176— ITU  ■  « 1 1 .-.  =0.8602  (Widman,1  1891). 

B.  p.  tTB.3— 175.9*  (a1  752mm.);  *\% -—0.8551  ;   n„=1.4846Ti  (Brfihl,* 

I80fl). 
n.  p.  178,5—174.5°  <n!  768  mm.):   die  — 0.8505;   dW=0.&:>88;  n»= 

1.4TB  (Wolpian."  1.890). 

The  pore  hydrocarbon  is  optically  inactive.    Dilute  nitric  acid  owl 

chromic  acid  mixture  oxidise  it  to  p-toluic  acid  and  Dually  to  berephl  lialk 

PotOBsinm    permanganate   acta   on    it    only   with   difficulty   and 

changes   it.    particularly    with   heat,    into  p-oxyisopropylbengoic  acid 

p    155—156°)  which  with  dilute  hydrochloric  acid  yields  p-isopro- 

actd  (in.  p.  255 — 280°)  by  splitting  < »ff  water  (R.  Meyer  A: 

RosfckM  1888).    Dxyjsopropylbeuioic1  acid  is  characteristic'  forp-cymene 

and  a  used  i. ii  iis  identification,    For  Its  preparation  Wollach  in  189] 

gave  the  following  directions:6 

9  g,  hi  ii  time  <»  i  lu-  hydrocarbon,  prepared  a*  pure  as  iiossible,  are  beated 
Lvith  a  solution  of  12  g.  of  potassium  permanganate  in  880  g.  of  water  on  a 
wsetrbath  with  reflux  condonswr,  the  mixtni.-  ]ic\u^  fr*H\wut\y  Mgit.-iti-d.  When 
oxidation  [s  complete,  the  filtrate  from  i In*  oxide*  of  niiuitfiirit*.-..'  if*  i'vn|inrated 
.ii -viu'sh  mad  ilii"  suliih-  vi-sidin-  boiled  with  tilroliol.  The  potassium  Ball 
which  is  solobls  in  the  alcohol,  is  decomposed  In  aqueous  solution  with  dilute 
mlpfauric  add  and  the  precipitated  acid  rearystallited  from  alcohol. 

The   barium  sail   of  the  sulphonir  m-itl    produced  by    treating    the 

rimii  with  concentrated  sulphuric  odd  is  also  characteristic  for 

tune.    It  (CioHis.SOsjsBb  crystallizee  in  shining,  difficult]')    soluble 

iuae  and  contains  three  molecules  ol*  water  of  crystallisation   which 

be  completely  driven  *<ii  a1    100°,    The  sulphoue  amide  which  can 

i]  from  the  chloride  of  this  tmlpbonic  acid  melts  at  115—118 

Bulphonic  acid  may  also  resull  from  the  action  of  sulphuric 

inl  on  different  berpwies  must,  however,  he  remembered, 

Terpeueji 

The  principal  bydroc-arboiiH  occurring  in  volatile  oils  have  ili«-  com' 
[toeition   I'niHiii,   are  of  m   cyrlif   nature  and   belong  to  the  claae  ol 
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"terpenee  proper."    Ajh  to  their  formation  in  the  plant  organism  nothing 
definite  is  known.    They  possibly  are  genetically  related  to  oxygen 
chain   compounds   from    w  1 1 i ■  •  1 1    hydrocarbons  CtoHis  can   i"1    prepi 
artificially  by  splitting  oil  water.     II   is  remarkable,  however,  thai   th 
terpens  content  «»f  an  i>il  ie  greater  the  lee*  developed  t lie*  plant  irai 
i  be  t  i 1 1 n ■  of  ili.^i  illation. 

The  majority  of  the  known  hydrocarbons  <>i  the  terpene  group  an 
found  ready  formed  in  nature:  viz..  pinene,  caraphene.  liiaonene,  dij 
tens,  pbellandreng,  Bytvestrene,  terpinene.    With  exception  of  the  rarenw 
dipentene  and  the  inactive  terpinene,  these  hydrocarbons  occur  In  h 
optical    modifications,   though    in    different     volatile    <>il*  and   witli  i 
varying  degree  of  rotation.    It  might  appear  doubtful.  rlii»r»*i'on\  wIihIhi 

dipentene  and    terpinene  are   natural  hydroearl b  or   deeomposi 

products  of  readily  changeable  terpenea. 

To  isolate  a  terpene  hi  pare  form  from  ;i   volatile  -iji  by   meai 
fractional  distillation  i*  mostly  impossible.     Neither   is  ii   q< 
it  suffices  to  remove  oxygenated  compounds  from  the  fraction  150— 1 
by  repeated  distillation  over  sodium.    The  physical  constants  can 
be  determined    and    a    characteristic    crystalline    derivative    prep 
These  iffll  be  described  under  the  individual  hydrocarbons, 

I'lNKNE. 

Pinene  Is  the  principal  constituent  n«  the  distillates  from  bhereeioone 
excretions  of  different   species  of  Pfosw,  sraich  occur  in  commerce  under 
the  Dame  of  turpentine  oils.    In  smaller  amounts,  usually  together  with 
other  berpenes,  ii    has  been  Found  in  a   large    number  of  volatile  i 
Hull,  optically   active   modifications   occur;     American    turpentine  oil 
German  and  Swedish  pine  needle  oil  from   Pious  nilveetris,  the  tai  "il 
\h'irii"h  from  the  same  species  and  the  distillate  from  the  needles 
Finns  rt>tiihr:t   consisl    mainly  of  d-pitiene,   while  French   turpentine 
contains  mostly  t-pinene 

d-Pinene  (australene)  has  been  shown  in   Im>  present    in  cypres*  ofl 
star  anise  oil,  camphor  oil,  "il  of  laurel  leaves  and  berries,  moo 
fennel  oil,   galbanum  oil,    coriander  oil,    nlaouli  oil.   myrtle  oil,    ol 

.'•ii  leaves,  eucalyptus  oil  {E.  globulus).    French  buxilicura   oil,    - 
oil,  and  tansj  oil.    l-Pinene  (terebentenel  occurs  in  the  following  eon* 
ferous  oils:   In   the  oil  from  the  leaves  and  cones  of    loies  alba,  in  the 
pirn1  neetlle  oils,  in  the  oil  of  P.  moutAnu  Miller,   in    English   pine  needle 
oil  From   P.  sf/ve*frris,  hemlock  oil,  in  the  oils  of    Ifties  sibiriea  and    i 

."/rns/s.  Further  iu  canells  <M    olibanum  oil,  cajeput  oil,  colerii 


Thf  Mt>ir  fommontj  Occurring  Coimtltuente  of  ValaUh  Ufte. 


IUT 


kesMo-ioi.i  oik,  hi  thyme  oil,  speanainl  oil,  Id  (the  oil  from  the  iniii  of 

I'l'trnsflinnni  stithinn  (parsley  seed  oil).  ;iiul  l  In-  oil  of  As:iruiii 
fOFOptUOttt.      In  small  iiiiionuls  ]iin.-i|i-   lias  ;iImi  Ihtii  foilml    in  ■  - 1  •  l«  - 1"  1  #ITJ 

oil.  blrajfl  oil,  nutmeg  oil,  ni.i->.i\  bark  oil,  sassafras  leaf  oil,  rosemary 
oil,  in  peppermint  oil.  sage  oil,  lavender  oil.  and  Hi*-  oils  of  Thymus 
<!>,-.  Satnrqa  tbymbra  and  AaafoetidR, 

Pinene    i>    One  of    I  In-  few  ii'i|ti'in's    which  run  he  obtuined  in  B  BOU3 

iui r-jii i\ <«i \  jiihv  state,  h  is  obtained!  although  optically  inactive,  by 
treating  the  solid  pinene  mtroaocbloride  with  aniline  in  alcoholic 
m »iui ion  (Wallaeh.3  IKHfl  anil  1890).  The  pinene  thus  obtained  shows 
the  follow in-  properties: 

ll.  p.  155—150°;  cW— 0,858;  nosi  ..  =  1.4055:1  (Wallach,9  LfeMfy. 
For  the  preparation  of  the  active  modification  of  pinene,  American 
or  French  turpentine  "ii  is  used,  the  Fraction  hoiliny-  helow  Kio "'  bein^ 
purified  bj  fractional  dietillation  until  the  hydrocarbons  obtained  coin- 
cade  in  boiling  poinl  and  in  bhe  other  propertied  with  irpinene.  The 
iii-lii-st  rotation*)  bo  far  observed  ere: 

d-pinene  Prom   the  "il  of  the  needles  oi  the  Biberian  cedar, 
Pinna  cembra  |  Fl;twiizk\\:i  1892) 
[.,],,, fl  s+45.040  <B.  p.  156°  con-,  at  758  mio   It.:    d^=0,8585);« 
fi»i  I-pinene  from  French  turpentine  oil  (Fluwiizky,*  isi'.ii 
[a]DMQ=— 43.4'    (H-  p.   1."."':   dao  =o.s.-,s7l.' 

If  it  is  necessary  toemploj  tolvente  in  determining  the  direction  and 
gnitude  hi  the  rotation,  •  1 1#*   infineuce   which    these   exerl    tnusl    be 
idered  (Landolt,"  I877i   Rhnbaeh,-  1892). 

PineiK'  is  ii  colorless,  mobile  liquid  which,  like  nil  terpenes,  takes  up 

pen  from  the  niT  on  standing  and  becomes  partly   reunified.     11   is 

inverted  into  other  terpenes,  thus  it  is  changed   by  h  higher 

;  Lture  (250—270°)  or  bj  moist   hydrochloric  acid  into  dipentene 

and   tta  dihydrochloride  respectively;    by   alcoholic  sulphuric  acid    into 

terpinotene  and  terpinene,  probably  with  dipentene  as  an  intermediate 

step.     By  treating  pinene  nionohydrocbloride  with  sodium  acetate   "> 

aniline,    camphene   is   for d,    pinene    Ditrosochloride,    however,    yields 

uiitlei   the  same  rouditions  pure  pinene.    In  contact  "»v  *  t  1 1  dilute  mineral 
-,  pinene  is  converted  in  time  into  terpin  hydrate  CioHib(OH)«.HsO 
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(m.  p.  110 — 117°).  and  by  hydration  with  sulphuric  acid  and  glacial 
acetic  acid  it  is  converted  into  terpineol.  Oxidizing  agents  act  differently 
on  pinene.  While  concentrated  nitric  acid  produces  so  violent  a  reaction 
that  ignition  often  takes  place,  dilute  nitric  acid,  like  chromic  acid 
mixture  yields  l>esides  lower  fatty  acids  and  other  products,  terephthahV 
acid  CsHflCU  and  terebic  acid  C7H10O4.  Entirely  different  results  aiv 
obtained  with  potassium  permanganate:  very  dilute  permanganate 
solution  induces,  as  the  investigations  of  Wagner1  (1894  and  1896) 
have  shown,  chiefly  the  formation  of  neutral  oxidation  products,  such  a* 
pinene  glycol,  etc.  By  employing  a  concentrated  solution  a  monobasic 
keto  acid  CioHieOs,  pinonic  ax-id  (m.  p.  108 — 105°)  is  formed  (Tiemann 
and  Hemmler*  1 89.V- 1  H90 ;  Baeyer8  1H1MII.  This  on  the  one  hand, 
yields  finally  terebic  acid,  on  the  other  hand  the  .same  *'Abbau"  products 
as  those  formed  by  the  oxidation  of  the  derivatives  of  camphor. 

Pinene  is  an  unsaturated  hydrocarbon  with  one  double  bond  which 
may  lie  removed  by  addition.  By  conducting  dry  hydrochloric  acid  gas 
or  hydrobromic  acid  gas  into  perfectly  dry  and  cooled  pinene.  the 
monohydrohalogen  derivatives  of  pinene  are  formed,  of  which  the  hydro- 
chloride, CioHmHCl.  called  "artificial  camphor"  on  account  of  its 
camphorlike  odor,  melts  at  12."i°,  the  hydrobromide  at  90°.  Both  arc 
converted  into  Ciimphene  on  splitting  off  the  hydrohalogen.  If  bromine 
in  a  dry  solvent  is  allowed  to  act  on  pinene.  one  molecule  is  readily  taken 
up  with  decoloration.  On  further  addition  the  absorption  takes  place 
only  very  slowly  and  is  accompanied  by  evolution  of  hydrobromic  acid. 
From  the  product  formed  by  the  addition  of  one  molecule  of  bromine 
to  pinene  a  dibromide  melting  at  109—170°  may  be  obtained  by 
distillation  with  water  vapor4  ( Wallach,  1801).  A  larger  yield  of  this 
dibromide  is  obtained  by  treating  pinene  with  hypobroraous  acid3 
(Wagner  and  Ginslierg,  1890),  By  splitting  off  hydrobromic  acid  by 
means  of  aniline  the  dibromide  is  changed  to  cymene.  while  when  treated 
with  zinc  dust  in  alcoholic  solution  it  yields  a  new  terpene  of  the  melting 
point  (>.">— 00°.  tricyclene0  (Godlewski  and  Wagner.  1H97). 

The  compounds  which  are  best  suited  for  the  characterization  of 
pinene  are  pinene  nitrosochloride.  formed  by  the  addition  of  nitrosyl- 
chloride  to  pinene.  and  the  uitrolainines  which  may  l»e  prepared  from  it 
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i.\   i  iimi  ini'iif  with  organi)'  Imses.     Km-  tin-  i  j  i  ^  •  i ..- 1. 1 .  •<  t  inn   of  rite  oitroso- 

chloride  HTaHach  (1888  and  1889)  bat  given  tli*-  Following  directions:1 

\    MtiMin-i'  of  M  g.  each  ol  bwpenthw  oil  (iinniBterial  whether  la»v> 
rote  J  glacial  acetic  acid  nod  ethyl  nitrite1  are  well  rooted  in  a  Irei 
■  ■  i  •  l  15  oc.  ol  erode  (^8  percent)  hydroc-hlorfc  acid  Are  gradual lj  added, 
iii--  aitToeochioride  ioon  separates  in  h  crystalline  form,  and  fn  obtained  ba  8 
•  u-  when  il  i*  Ottered  oil  «it!i  n  guetiou  pomp  and  Wei!  washed 
«  it  1 1  alcohol.    From  the  filtrate  some  more  nftrosochloride  separates  on  standing 
in  the  cold.    H  Is  profitable  In  regard  to  yield  (<•  work  with  small  Quantifies, 
.-  oaky  then  can  the  low  temperature  i>-  maintained  which  ia  Deoesearj  for  the 
the  reaction;    large  quantities  "i    pinol  CiefiieO  are 
prodoct. 

Ditroeochloride  is  a  white  crystalline  powder,  which  in  readily 

soluble  in  chloroform  and  may  be  again  separated  from  tins  solution  by 

met  by]  alcohol-    The  melting  point  oi  the  recryetalliied  compound  is  103 

I.il.r  -en  ii  ie  optically  inactive     According  to  observations'  bj 

I :.i.". er :  pinene  nitrosochlorideisa  biaoltroao compound (CioHiel  1  i-N 

which    in    ethereal    solution    i-    changed    by    hydrochloric    ■••'ill    into 

rochlorcarvoxime.*    By  splitting  ofl  hydrochloric  acid  with  alcoholic 

una  ii  i>  converted  into  DitroBupinanfl  (m-p.  13SJ0)8  which  baa  been 

-I  as  the  oxime  of  an  unknown  ketone  CioKi*Q.a    Aroini 

ich  as  aniline  and  toluidine  split  off  nitrosylchlaride,  regenerating 

in-  w\\\\  the  formation  oi  aroidoaso^coinpoands.     Quite  different  is 

behavior  of  the  nitroeochloride  to  ol  thafattj  garieeand  tboeo 

which    possess    their  riharacteristics,    as  for  instance,   bsncylaroiiM  and 

ridine.    With  primary  basse  as  well  as  with  piperidine  nitrolamines 

tli :    the  secondary   bases,   lik<>  diethylamine.   however,   produce    e 

ing  off  of  hydrochloric  acid  and  formation  ol  nitrosopuK 

as  the  Ditrosochlorides  of  different  terpens!  show  eery  similar  melt  in  jr 

its  and  besides  decompose   very  readily,  fchey  are  less  sun. 

cbaracterisation   tlian   the    nitrolamines,    which    we   eery   stable  »ml 

readily;  tlieee  have  been  prepared  in  large  umbers,  although 

■   compounds  produced  by  the  reaction  with  bensylamine  and  piperidine 
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of  ABO  a,  of  radium  nitrite  In  i  titer  ol  irater  and  too  a,  ol  alcohol.  The  ethyl 
nitrite  vrbleta  tonal  a1  once  maul  b*  roadeaotri  hi  *roJJ  ooaM  rw*iver».    in  ellj 
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are   preferably    used.     For   their   preparation1    the    nitroeochloru&.   i- 
tanaied  in  excess  with  She  bass  dissolved  in  alcohol  and  heated 
water   bath;  tibe  nitroiamine  formed  is  separated  bj   the  addition  >•' 
wiik'r.    Tlnj  melting  poinl  <>i   pmene  nitrolpiperidme  is  118 — 119 
«if  i  In-  nitrolbenzvlamine  122—123°. 


I  'ami'Hi:\k. 

tnpheoe  is  the  only  bydroi  larbon  CioHta  known  in  tlif  solid 
In  spite  «'i'   this  apparent  advantage  H   baa  with  the  exception 

case,  n'li  been  possible  to  separate  it  as  u  crystalline  bodj 
i   volatile  oiL    Camphene  is  found  in  the  vegetable  kingdom  in 
active  modifications:  as  d-camphene  (austracamphene  of  Berthelot)  il 
is  cont&iiied  id  ginger  "il  and  spike  oil;  as  taamphene  iriivinmpliHif- 
of  HfTtlu'lot )  in  citro&ella,   raJferiao  and  keaso  oils.     II   baa  abo  been 

obtai I  from  rosemary  oM(  camphor  oil,  French  and  American  bnrptn 

tine  oils,  as  well  as  Jrou.  the  "il  of  Fiona  aiblrica,  bal  only  From  tb 
awl   in  the  Bolid  form,     artificially  camphene   is   obtained    in    v. 
wave,  generally  by  splitting  oil  hydrochloric  acid  from  pinene  monohydro 

chloride  or  bromide,  or  boraylchlorSde  (bon samphene).    it  is 

readily  prepared  from  isoborneol  by  tin-  abstraction  of  water  witl 
chloride. 

It  is  a  white,  crumbling,  crystalline  mass  with  ;«  fainl   caiupho 
oil  or.  Mini  fsiimvs  .i   -TV  li'iii-y  in  Hiiiilinie.  bn1   otherwise  is 

mors  stable  thnn  the  other  terpenes  toward  air  and  light.     \~ 
obtained  in  a  solid  form  and  may  be  freed  from  adhering  liquid   bodsa 
by  dissolving  in  alcohol  and  carefully  adding  water,  il  i«  one  of  thefei 
terpenes  which  oaa  be  arepazed  in  a  pure  state,    The  following  constant* 
jire  given  : 

f.  n  borneocampbene : 
VI.  p.  4.n— 4!i'-';  b.p.  160— t4$l°  (Wallach.*  188J.J;  d_a -  =  o.n."iO:  nc4a  - 

1.4555  fWallach,'  1888); 
\l   p.  58.5—54  sOARSOft;  nnca-e  =  1.4.VlH  (BrflhM  188 

for  camphene  from  pinene  chlorhydrate: 

l—."->'  :     I.    p.    158,5—  I.V.I,:.0;    dip  =H .NlL'L'l  ;     n,..-.i     =    1.4351-1 


If     p. 


til.  ill, I."    1HJI2I 


'  i  Waliadt,  Ltabtfi  aanalao,  MS  1 1 

p.  _:.:(:    _.-,_  I  l  BSD)     p.    LSO. 

Camphene prepared  h i  ptoetw b jdro- 

rlili.riih      It     ,'.!-, i      -■  ■  ii i.  I i i    •  -      I.-Iki. )«|."l     M 
unpbenc 


*)    lAeblft'a   -MMUen.  2tt,  |<.   _.':  I 

',    I_l.-t.lt;  -    Aniiiili-li.    249.    p.    IIO. 

■   Rcrlchfc     -8    p,   Uli 
I-    16«, 
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for  camphene  from  iHobomeol : 
M.p.500;  b.  p.  15<>— 100°  (Bertram  &  Walbaum.i  189+);  50°  at  15mm. 

The  rotation  of  the  hydrocarbon  artificially  prepared  from  pinene 
hydrochloride  or  bornylchloride  varies  according  to  the  extent  of  the 
rotation  of  the  material  used  and  the  height  and  length  of  time  of  the 
temperature  employed  during  the  reaction ;  thus  Bouchardat  and 
Ufont2  (1MH7)  obtained  hydrocarbons  whose  rotation  [«]»  was 
between  —  80°  37'  and  —  80°  30'  by  treating  1-pinene  monohydrochloride 
([«]«  =  —  28°  30')  with  potassium  acetate  in  alcoholic  solution  at  150 
to  170°. 

For  a  d-camphene  obtained  from  bornyl  chloride  Kachler8  observed 
[«]DM5o  =  +  200  (100.3  mm). 

Camphene  is  not  as  readily  inverted  into  isomers  as  the  other 
terpenes.  Although  it  is  changed  by  heating  for  a  .long  time  to  a  high 
temperature  or  by  treatment  with  dehydrating  agents  such  as  zinc 
ililoride.  phosphoric  acid  anhydride  or  concentrated  sulphuric  acid,  the 
waiting  products  do  not  have  the  formula  CioHm. 

An  a  terpene  with  one  double  bond  camphene  yields  addition 
products  with  halogens  (dibromide  m.  p.  90°)  as  well  as  with  hydro- 
hiilogens.  but  not  with  nitrosylchloride.  Whether  the  hydrohnlogen 
derivatives  are  identical  with  the  corresponding  compounds  of  borneol 
or  inohorneol  has  not  l)een  definitely  settled.4  The  hydrochloride  is 
obtained  by  conducting  gaseous  hydrochloric  acid  into  an  alcoholic 
solution  of  camphene.  According  to  Reychler4  (1896)  it  melts  at 
r»0-l.">2°;   Kachler  and  Spitzer*  (1880)  report  1  ."»<>— 157°. 

Oxidizing  agents,  such  as  chromic  acid  mixture,  permanganate  and 
nitric  acid,  do  not  act  in  like  manner  on  the  hydrocarbon.  Thus  dilute 
wraanganate  solution  in  the  cold  yields  first  camphene  glycol 
ioHi6(OH)i>.  melting  at  192°.  On  further  oxidation  it  produces 
amphene-camphorie  acid  CioHioOi,  small  quantities  of  a  ketone,  cam- 
hcnilone  ('»Hi40  (m.  p.  30— 38°),  homologous  with  camphor,  and 
rincipally  an  acid  CioHmOs  of  the  melting  point  171—172°  (Wagner's 
unphenylic  acid,  Bredt's  oxycnmphenilanic  acid).  Nitric  acid  oxidizes 
imphene  principalh'  to  the  tribasic  camphoylic  acid  (Marsh  and 
ardner)  CioHwOe  (limit's  mrhoxyl-apoeamphoric  acid).    Accompany - 


«i  Jotirn.  t.  prakt.  ('Iivm.  II.,  40,  p.  S. 

»i  Comfit,  rend..  104.  p.  «<14 :    Bull.  S»ie.  chilli.  II.,  47,  p.  4SK. 

»»    Lieblg'H  Annnlen,  107.  p.  !»7. 

*»  .innjfer  *   Klapr<-s.  IHOtt.  IWIehte.  20.  p.  544;  Keycliler.  ibid.  p.  ««»5. 

s»    LIi-Mk'h  Annnlen.  200,  p.  5148. 
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ing  this  are  small  quantities  of  the  ketone  C9H14O  already  mentioned. 
Chromic  acid  mixture  yields  for  the  main  part  camphor  with  a  little 
camphoric  acid  and  other  products. 

All  of  these  derivatives  of  camphene,  however,  do  not  admit  of 
l>eing  used  for  its  characterization.  If  fairly  pure  camphene  fractions 
are  under  consideration,  the  hydrocarbon  may  l)e  separated  in  the  form 
of  it«  chlorhydrate.  (lamphene  may,  however,  be  better  identified  by 
converting  it  into  isoborneol.  Only  when  larger  quantities  of  pinene 
are  present  at  the  same  time  with  the  camphene  the  detection  is 
unsatisfactory  even  with  this  method,  because  the  inactive  terpineol 
which  is  formed  at  the  same  time  with  the  isoborneol  retains  the  latter 
in  solution  and  a  separation  of  the  mixture  can  lie  only  partially 
accomplished. 

According  to  Bertram  and  Walbaum  (1894)  camphene  can  be  con- 
verted into  isoborneol  according  to  the  following  method : l 

100  parts  of  the  camphene  fraction  are  heated  with  250  parts  of  glacial 
acetic  acid  and  10  parts  of  ."»0  percent  sulphuric  acid  for  2—3  hours  to  50—60* 
with  frequent  shaking;  the  mixture  which  at  first  separates  into  two  layers 
becomes  finally  homogeneous  and  lias  a  slightly  reddish  color.  When  the 
reaction  is  ended  the  acetate  formed  is  separated  by  water,  washed  repeatedly 
and  then  saponified  by  heating  with  a  solution  of  50  g.  of  potassium  hydrate 
in  250  g.  of  alcohol.  After  removing  the  alcohol  the  isoborneol  is  precipitated 
as  a  crumbly  mass  by  the  addition  01  water  and  i*  purified  by  rccrystallizatioii 
from  petroleum  ether.  The  melting  point  of  isoborneol  is  about  212°;  the 
determination  must,  however,  be  made  in  a  sealed  capillary  tube  on  account 
of  its  great  tendency  to  sublime.  For  the  further  characterization  of  the 
isoborneol  its  bromal  compound,  in.  p.  71— 72°-'  may  be  used. 

Fkxchexk. 

A  strict  proof  that  fencheiie  exists  in  volatile  oils  has  not  been 
furnished  up  to  the  present.  By  the  action  of  different  acids  Bouchardat 
and  Lafont8  (181)1)  have  obtained  from  French  turpentine  oil  and 
Bouchardat  and  Tardy4  (1HJ)."»)  from  fractions  of  the  oil  of  Eucalyptus 
globulus  an  alcohol  of  the  melting  point  42 — 45°.  the  identity  of  which 
with  fenchylalcohol  has  been  shown"'  (1S!»H).  It  appears,  therefore, 
that  this  hydrocarbon  is  to  bo  classed  with  those  terpenes  which  occur 
in  nature,  and  for  this  reason  it  may  be  briefly  considered. 

Up  to  the  present  fencheiie  has  been  prepared  artificially  only  by 
the  abstraction  of  water  from  fetidiyl  alcohol  or  by  splitting  off  hydro- 

i)  Journ.  t.  pr.  Chem.  II,  4!».  |i.  1 .  »>  Co  nipt,  rend..  12»,  p.  141H. 

»)  Journ.  f.  prakt.  ('hem.  II,  4'.t.  p.  <;.  '-i  ('ompt.  rend.,  12<>.  p.  705. 

a>  ('ompt.  rend.,  118.  p.  ."».-»:»:  ia.1.  p.  1 1  J. 
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rhlori.    ;h-i.i    from    tenchy]   <-hlori<le<    <Wiilhn-ti   1891).     H    is   a    liquid 
berpene,  recalling  cainphene  in  odor*  and  ta  known  in    both    optically 
re  modifications.    As  constants  haw  been  found: 

B.  p.  l."4— i."i°;  die'— 0.8660;  ams* =1.4098. 

B.  p.  155— 156°5    i-1ih -=  0.86701    iiDiv  =  L47047  ;'-   *tj=s  4-  81       '  w 
US). 

Repeated  experiments  in  the  Laboratory  of  Schinune]  &  Co.  ffave  the 

following    rullslritllN 

It.  p.  154—156°  (785  num.):    (Jjji     =0.8660—0.8605; 
in,,.!  '=  1.46788— 1.46882. 

Fenchene  yields  mo  characteristic  addition  products  ivttti  balogens, 

Irohalogens,  or  nitrosylchlorids  which  mignl    I"*  used  for  character. 

isatjon.     Like  cainphene  ii  can,  however,  be  bydrated  with  glacial  acetic 

.niii   and   sulphuric  acid    to  on    alcohol  CiuHigO,    isofcnchyll   alcohol 

i  in.  p.  81.5—62°)  which  with  phenyl  isoeyanate  yielde  a  phenylurethaue 

ting  .«t   n mi— 107°.* 

CiQiQNBNX. 

Limonene  is  a  very  widely  distributed  terpone.  Besides  1 1  ■•  ■  dextro 
..n. i  laevogirate  forms  H  also  occurs  in  the  Inactive  modification,  called 
dipentene.  As  some  of  the  dipeotene  derivatives  are  different  in 
properties  From  the  corresponding  limonene  derivatives  ii  is  usm 
considered  as  a  separate  hydrocarbon.  d-Iimonene  (citrene)  Is  contained 
in  the  citrus  nils,  in  larger  quantities  in  the  oils  of  orange  peel,  lemon, 
and  bergamot,  in  mandarin  oil.  in  Italian  limette  oil]  in  mroll  and 
pe&itgrain  oils.  Further  in  caraway,  ilill  and  Macedonian  Fennel  oil,  in 
erigeroi]  and  Ituromojj  "ils.  I-Limoziene  does  ao1  occur  an 
frequently.  Ii  has  bees  found  in  the  oil  from  the  needles  mid  cones  oi 
Lores  alhtt,  in  Russian  and  American  spearmint  oil  and  American 
peppermint  oil. 

Since  the  optically  active  liinon<'tirs  <-ould  not  In-  regenerated  From 
-.ili.i  derivatives,  reronrse  had  to  i»-  taken  for  their  preparation  to  the 
fractional  distillation  of  orange  peel  or  caraway  oils,  and  in  the  case  ol 

l-liinotieiie.  Of  Oil  ol  Abies  ;tlh;l.     Tin-most    .nivfully   pi)  rifled  liyilr.ir;ii-l»on 

possesses  a  pleasam  lemon  like  odor,  which  in  the  distillates  obtained  from 
t-arawaj  oil  or  oil  of  Abies  alba  changes  after  beeping  for  a  short 
time,  the  odor  then  reminding  of  the  oils  need.    This  is  probably  due 


.;'..  p.  148. 
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to  the  presence  of  Hinall  quantities  of  foreign  substances.    The  physical 
I'onstantH  obtained  from  such  fractions  are  as  follows: 

B.  p.  175—170°:  di5°  =  0.8404:  nDi-°  =  1 .47508. 

For  1-linionene  from  pine  needle  oil  Wallach  found  (1888): 
B.  p.  17.">— 170°:  d2o°  =  0.840:  nD2o°  =  1. 47459. » 

The  rotatory  power  is  not  constant.  The  greatest  deviation  was 
found  in  the  laboratory  of  Sehinimel  &  Co.  for  a  d-limonene  fractionated 
in  vacuum  from  caraway  oil  [«]„  =  + 128° 40'  (no  solvent),  consequently 
a  still  greater  value  than  that  found  by  Kremers2  (1895).  For 
1-limonene  from  pine  needle  oil  Wallach3  (1888  and  1889)  ha* 
reported  [«]„  =  — 105°  (in  alcoholic  or  chloroformic  solution),  and 
Tilden  ami  Williamson4  in  1898  found  a  similar  value  [«]n  =  —  100°. 

Quite  recently  Godlewsky5  has  regenerated  limonene  from  the  tetra- 
bromide  by  reduction  with   zinc  dust.     The  limonene  resulting  had  the 
following  properties: 
B.  p.  177..",°  at  759  mm.:   d£  =  0.8585;  d£  =  0.8584:  d^=0.842."»: 

[«]„=+ 125°  my  at  20°. 

The  regenerated  limonene  again  added  bromine  to  form  the  tetra- 
hromide  melting  at  104°. 

The  two  limonenes  are  completely  alike  in  their  chemical  behavior: 
both  give  the  same  derivatives,  differing  only  in  their  optical  rotation. 
By  mixing  equal  amounts  of  d-  and  1-limonene  dipentene  results,  which 
hydrocarbon  is  also  formed  when  the  optically  active  limonenes  are 
heated  to  a  high  temperature  or  treated  with  acids.  In  a  completely 
dry  state  limonene  absorbs  one  molecule  of  hydrohalogen  with  the 
formation  of  liquid,  optically  active  compounds6  (Wallach).  By 
replacing  the  halogen  atom  by  the  hydroxy]  group  this  yields  optically 
active  terpineol7  (Semnder.  189,">).  Only  in  the  prenem-e  of  moisture 
does  an  addition  of  two  molecules  of  hydrohalogen  take  place,  with  the 
formation  of  derivatives  of  dq>enteiie. 

Limonene  takes  up  four  atoms  of  bromine  and  forms  the  optically 
active  limonene  tetrabromiile  (see  p.  115)  melting  at  104 — 105°.  By 
the  addition  of  nit  rosy  Ichloride  there  result  two  («-  and  ,%•)  nitroso- 
chlorides8  (Wallach.  1889)  which  are  prepared  in  a  similar  manner  to 
pinene  nitrosochloride  and   arc  to  be  considered    as    physical    isomers. 

')   LlfblRM  Annalen.  2+0,  I'.  222.  •'•)  I'hem.  (Vutrbl..  70i,  p.  1241. 

*)  Amer.  Chvm.  .lourn.,  17.  |».  fi'.»2.  "i  Annalen.  270,  p.  1S8. 

»)  l-lebiRM  Annalvii.  24«.  p.  222;  WhIIik-Ii  '  i  Ik-rlHite,  2s,  p.  2190. 

ft  Conrad?.  Ibidem  252.  |>.  14.Y  »>   Meblg'H  Anniilen.  2"i2.  p.  Ultt. 
*)  Jonrn.  ('hem.  Nor..  Oil,  p.  21KI. 
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The  aitrosoehlorides  are  perfectly  alike  in  chemical  behavior,   both  an 

«  banged  bo  carvoxii melting  a1  72°  by  the  abstraction  of  hydrochloric 

acid  with  ali  ©hoKe  alkali,  and  yield  when  treated  with  bases  the  same 

(tun i  nit  mlu  mini's1  (Wallach,  1892). 

[imosene  is  converted  by  dilute  permanganate  solution  into  tin* 
-.iniiiti'ii  uiiMnmiii  alcohol  ftmonsl rite  i in  p.  l '.tl .."— l t)2c i -  (Wagner, 

A  ■  •linmru-risi lc  derivative  of  limonene^  which  is  often  usm!  lor 
identification,  the  tetrabromide,  is  prepared  according  bo  Waflach 'a 
directions"  i  IssTi: 

The  fraction  is  porttk'd  uh  much  as  possible  ami   ililutwl   with  alioui    four 

cjmee  its  volume  of  glacial  acetic  acid.    Bromine  is  added  drop  i>v  drop  to  the 

well  eooied  notation  as  lunj:  as  this  » taken  up  with  decoloration.    The  crystals 

luting;  nil  it  standing  for  some  lime  are  collected  and  reeryetalUied  fronj 

in  ether,    The  melting  point  of  the  pure  tetrabromide  is  1114 ,S 

In  tin*  preparation  of  the  tetrabromide  it  is  bo  I>h  obeerved  thai 
the  ass  ">'  absolutely  aahydrouj  reagents  is  not  necessary.  In  tad  thww» 
give  rise  to  the  formation  of  an  ancrystallisable  tetrabromide.  Mever- 
1  li«-  ii-vstallizi'il  produd  is  bo  be  '•'•nsiflered  as  bhe  normal 
bromide.^  Wallach  does  not  approve  of  naing  alcohol  and  i*tln*r  an 
diluents,  for  they  induce  the  formation  of  liquid  by-producte.  The  same 
difficulty  is  met  with  when  tin-  berpene  fractions  are  impure. 

Small  changes  in  the  method  of  preparation  have  been  Pecommended 

other  investigators.    Baeyer  and  Vtlliger8  (1894)  dilute  the  fraction 

to  In-  investigated  with  an  equal  volume  oJ  amy]  nl<-oliol.  and  after  bhe 

lition  of  twice  the  volume  of  ether  cool  and  add  the  bromine  drop 

drop.    As  the  ether  evaporates  bhe  tetrabromide  separates  out. 

Power  A  Klebera  (18(H)  allow  the  fraction  to  be  tested  forlimonene 

drop  into  a  cooled  mixture  of  glacial  acetic  acid  ami  bromine  until 

only   a    slight    excess  of   bromine   is  present,  then  decolorise  with   an 

.•his  solution  of  sulphurous  add  and  precipitate  with  water;  in 
manner  they  want  to  avoid  the  formation  of  hydrobrouiic  acid  always 

ci'ii  in  the  iisii.-il  bromination  method,  ami  bopreven!  bhs formation 
•  ii  iioii-itvsi allusable  bromides  of  isomeric  terpenee. 

Finally,  ■  •  combination  of  both  methods  has  been  recommended  by 
Hodtewsky7  (1898),  who  directs,  to  allow  bhe  solution  of  the  terpens 


>.  Uetrig'i  Miindfii.,  -.'7"..  p.  1 7v 
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in  a  mixture  of  equal  parts  by  weight  of  ainyl  alcohol  and  ether  to 
drop  into  an  ethereal  solution  of  bromine,  which  is  to  l>e  cooled  with 
ire  water  during  the  reaction. 

Dipextene. 

Dipentene,  the  optically  inactive  modification  of  limonene  has  often 
l»een  found  oecuring  naturally,  for  instance  in  pine  needle  oil. 
eitronella  and  palmarosa  oils,  in  the  oils  of  cubeb,  pepper,  cardamom, 
camphor,  nutmeg,  kuromoji,  massoybark,  l>ergamot,  limette  leaf,  iu 
fennel,  golden  rod,  myrtle  and  kesso  root,  also  in  the  oils  from  SatureJH 
thymbrn  anil  Thymus  cupitutus,  as  well  as  in  olibanum  and  elemi  oils. 
In  addition  to  its  formation  from  equal  parts  of  d-  and  1-limonene  it  is 
obtained  by  the  polymerization  of  the  unsaturated  aliphatic  hydroearl>on 
isoprene  C«Hh;  with  terpinene  by  the  abstraction  of  water  from 
the  aliphatic  tertiary  alcohol  linalool  CioHisO.  It  is  also  formed  by 
isomerization  of  other  hydrocarbons  CioHm,  for  instance,  from  pinene. 
limonene,  phellandrene ;  and  results  from  oxygenated  compounds  by 
different  transformations,  for  Instance  from  cineol.  terpineol  and  terpin 
hydrate. 

A  relatively  pure  dipentene  is  obtained  by  the  dry  distillation  of 
caoutchouc.  After  separating  the  first  fraction  containing  the  isoprene. 
the  fraction  boiling  at  172—178°  is  carefully  subjected  to  repeated 
fractional  distillation  from  sodium.  A  less  pure  preparation  is  obtained 
from  dipentene  dihydrochloride  by  splitting  off  hydrochloric  acid  with 
aniline  or  sodium  acetate  and  glacial  acetic  acid1  (Wallach,  1887)  or 
from  crystallized  terpineol  by  the  abstraction  of  water  with  potassium 
bisulphate*  (Wallach.  1808). 

Dipentene  is  distinguished  from  limonene  in  its  physical  properties 
only  by  its  optical  activity;  boiling  point,8  specific  gravity,  and  index 
of  refraction  are  identical  with  the  data  determined  for  limonene.  For 
dipentene  from  caoutchouc  the  following  data  have  been  found  in  the 
laboratory  of  Schimmel  &  Co. : 

B.  p.  17.",— 17(i°;  da»°  =  0.844;  »i>20°  — 1.47104. 

Dipentene  is  relatively  stable,  for  upon  heating  it  is  not  converted 
into  an  isomeric  hydrocarbon  CioHm.  but  yields  polymers.  Alcoholic 
sulphuric  acid,  however,  on  heating  changes  it  to  terpinene.     Its  deriva- 

«)  Llebljr'N  Annalcn.  281),  |».  H;  2-t."».  p.  *)  t,ieblK*H  Annalen.  275.  p.  10U. 

IPO.    C<> nip.   ulnt>    Tl Irion  nnri   WllliauiHon.  s>  IJebijr'x  Annnlen,  28«,  p.  188. 

.loiirn.  fliem.  Sue,  «8.  p.  204. 
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e  inactive  and  may  be  obtained  trow  dipentene  itself,  at  well  as 

nmbining  equivalent  amounts  of  the  corresponding  optically  active 

ipounds  of  iHuonene.    They  show  a  tew  small  differences  from  those 

of  fine  active  limonenes,  namely  in  respect   to  their  melting;  points,  on 

uiif  lit  which  it  appears  justifiable  to  treat  dipentene  as  b  separate 

hydrocarbon,     Dipentene   behavss   like    the    active    ffmonenes    toward 

hviii ohalogen,  bromine  and  nitroaylchloTide;  the solid addition products 

rotated  with  two  molecules  ol  bydrohnlogsn  »>xiHi  in  twi  rat  forms, 

•  i-   and  trans-modifleations,  of  which  the  lower  melting  and  mora  readily 

soluble   is  designated   ;is   the  els-form    (Baeyer,1    1898).     Tht    higher 

melting   trans-form   is    the   more   stable.     I<    always   forms,  when  (she 

don  takes  plane  with  lieat.    In  the  cold  both  forms  usually  result 

ether.     a>   the  trans-form   is   usually  obtained,  the  following  data 

i    only    to    this    modification.     Tin*  dipentene    dihydrohalldee    am 

il    from    liiiM»u«'iie  as   wHl   .is  from  dipentene,  whan  the  cooled 

solutions   nf  the  hydrocarbons  in   ether,  glacial  acetic  add]  etc.,  are 

saturated  with  the  respective  bydrohalogsn    Upon  evaporation  of  the 

Holvent   or  upon  dilution  with  water  the  compounds  separate  as   oils 

■Inch  soon  crystallise.    The  ^hydrochloride  malts  at  50*  and  ean  be 

obtained  iti  ■>  crystalline  form  from  Its  alcoholic  solution  by  the  careful 

addition  of  water;  the  dihydrobromide  forme  rhombic  tablets  of  satan- 

lik*-  be  melting  point  64°:  the  dihydroiodide  crystallises 

in  different   forme  and  rnelte  a1  77— hic.    from  all  of  bhsss  compounds 

dipentene  may  be  regenerated  by  splitting  off  hydrohalo 

nitrosylrhloride    compound    in    known    in    two   modifications 
(a and/?)  both  <«f  which  yield  inactive  carvoxhns  by  flitting  "ii  hydro 
;   with  alcoholic  potash-     When  acted  upon  by  bases  there 
formed  from  pocIi  ol  the  nitrosochlorides  two  nitrolamines. 

For  the  detection  of  dipentene  the  compound  usually  nwd    in   the 

omide,  the  Formation  ol  which  results  in  the  same  manner  aa 

described  for  limonene  betrabromide;  ii  also  forms  when  concentrated 

Rotations  ol  equal  parte  by   weight  of  »1-  and  t-limonane  betrabromide 

cad     The  crystals   are   distinguished    by   their   habit,   difficult 

solubility,   and   higher   melting   point,    IJ4— i_t.  .    from    those   ol   the 

Bmonene  compounds"  (Wallach,  1kssi. 

Km    identification   the   [litrosochloride,   which  can    be  changed    to 
inactive  earvoxime  by  heating  with  alcoholic  potash,  is  also  suitable. 
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Sv  ivestrene  is  one  of  the  rarely  occuiing  i > -tjh-iii's.    Dp  i«'  the  pi 
lini.-  it   Iuih  bean  found  in  German  and  Swedish   pine  needle  i 
Pittas  aitvesttis,  in  the  nil  from  the  leaves  of  Pinna  inoutnntt,  in  plw 
in    >>ii   and    Finnish    turpentine   oil,     in  .ill  of  bbese  it  occurs  in  the 
ilcxf  rogyi  ■«''■  modification. 

1 1  may  >•■'  obtained  in  a  comparatively  puce  state  by  preparing  ii 
di hydrochloride  from  fractions  rich  in  sylvestrene  and  decomposing  tl 
ivy    boiling    with    aniline1    (Wallach,    1885),   op   sodium   acetate  ai 
glacial  aoetic  arid-  (Wnllmh.  1887).    The  hydrocarbon  thus  o 
resembles   limonene   almost    completely   in    its   physical    and    chemical 

properties.    Like  this  ii  possesses  b  pleasanl  odor,  reminding  of  Is 

and  bergamot  oil,  and  its  specific  gravity  and  boiling  point  an-  almosi 
identical  with  those  of  Kmonene, 

Atterberg,  the  discoverer  of  sylvestrene,  aw^Ttaitiml    i\w   foil 
physical  constants : 
B,p,   17:1-17..°;    «i1(l,  =  u.s«ii^:    [«]D,no  =  +  i<>..-,°.« 

Wallach  reports  the  following  constants: 
n.  |.    1  Tr, — 177  :    dw   =  8.861;    qu=  1.47799. J 
B.  p.  175— 178°;    dau»  =  0.848;    iii.  -  l  .+7r»T:i:    [«]0  =  +  «6.82 

chloroform  )/• 

When  heated  to  250  sylvestrene  i*  polymerised,  hm  is  nut  chaugpd 
by  this  physical  agenl  nor  by  the  action  of  alcoholic  sulphuric 
into  isomeric  berpsnes.  This  hydrocarbon  is,  therefore,  one  of  the  mo 
stable  "t  iin-  terpene  group.  Lik«>  limonene,  sylvestrene  has  two  double 
bonds  ^v- b i ir ■  1 1  may  \»-  wholly  or  partially  broken  by  tlu*  addition  of 
hydro!  in  lo^tni.  Uroiiiiin-  or  nit  rosy  I  chloride.  A  peculiar  behavior 
shown  I iy  tin-  ilihvilrochkmde,  which  fa  opposition  to  tin-  inactive 
dipentei hydrochloride  is  optically  active  and  by  splitting  off  hydro- 
chloric acid  yields  active  aylvestrene.  Tin-  betrabromide,  prepared 
the  same  manner  as  bhal  of  limonene,  melts  at  185 — 186°,  but  >v 
obtained  with  difficulty  in  the  solid  form  when,  as  is  usually  the  case 
in  terpens  fractions,  other  hydrocarbons  are  present.  Pure  sylveetren* 
yields,  when  treated  with  amy]  nitrite  and  hydrochloric  add,  a  nifcroeo 
chloride  melting  a1  1*>6 — 107  .  With  Itenaylamine  this  forms  B 
nitrokunine  base  of  t  in*  melting  point  71— 7  u 


i)  t.iet.lK>  AnoaJta.  2S0.  |i.  24 ■:. 
■]   IhHOfa  Aiiiinirii.  2Si»,  |.    as     -Ji- 
lt    l»7. 


•  ortobt*.  m.  p.    L20S, 
«)    Ueblg'a   Antinlt-n.  245,  | 

•1    I.U'l.ivr  ■    Annul. -ii.   -.'.v.'.  p.    140. 
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For  the  separation  of  Hylvestrene  from  mixtures,  as  well  as  for 
identification,  the  dihydrochloride  is  bent  suited  and  is  prepared  as 
follows : 

The  fraction  diluted  with  an  equal  volume  of  ether  is  strongly  cooled  and 
xaturated  with  hydrochloric  acid  gas.  After  standing  for  about  two  days  the 
ether  is  distilled  off  and  the  residue  induced  to  crystallize  by  strongly  cooling. 
The  crystalline  mass  is  freed  from  oily  by-products  on  a  porous  plate,  and  the 
hydrochloride,  first  i-ecrystallized  from  an  equal  weight  of  alcohol,  is  purified 
by  fractional  crystallization  from  ether:  the  melting  point  of  the  pure  dihydro- 
ehloride  is  72°  ( W.,1  '85).  It  mast  be  observed,  that  in  the  presence  of  dipentene 
or  gnch  terpenes  as  are  changed  to  dipentene  dihydrochloride,  mixtures  of 
dihydrocblorides  are  obtained,  the  melting  point  of  which  is  the  lower,  the 
(rn-ater  the  amount  of  dipentene  dihydrochloride  present. 

If  sylvestrene  be  dissolved  in  acetic  anhydride  and  a  few  drops  of 
concentrated  sulphuric  acid  added  to  the  solution,  a  beautiful  blue 
coloration  is  produced.  This  reaction  may  be  used  for  the  easy  detection 
of  Hylvestrene,  but  it  is  only  successful  when  the  fractions  to  lie  tested 
are  rich  in  tlr.s  hydrocarbon. 

Terpinene. 

This  hydrocarbon  is  very  similar  to  dipentene,  yet  sharply  differ- 
entiated from  it.  According  to  Weber2  (1887)  it  is  contained  in 
cardamom  oil  and  recently  it  has  also  been  found  in  marjoram  oil  by 
Biltz.8  It  may,  however,  appear  doubtful,  whether  this  terpene  is  really 
found  in  nature,  or  whether  it  is  formed  by  the  influence  of  the  heat 
during  the  distillation  from  other  compounds  contained  in  the  respective 
oik 

Artificially,  this  hydrocarbon,  which  distinguishes  itself  by  its  stability 
toward  dilute  mineral  acids,  is  obtained  by  the  action  of  boiling  alcoholic 
Kulphuric  acid  on  terpenes,  such  as  dipentene  and  phellandrene,  or  on 
oxygenated  compounds,  such  as  terpin  hydrate,  terpineol,  dihydro- 
carveol  and  cineol.  Besides  dipentene  it  is  also  formed  by  the  action 
of  formic  acid  on  linalool  and  geraniol.  It  is  further  formed,  liesides 
Homeric  hydrocarbons  CioHie  and  cymene,  by  the  inversion  of  pinene 
with  alcoholic!  sulphuric  acid  or  when  turpentine  oil  is  shaken  with 
(•mall  amounts  of  concentrated  sulphuric  acid,  avoiding  too  violent  a 
reaction4  (Wallach.  1M87).  The  last  named  method  is  used  when  it  is 
desired  to  obtain  fractions  containing  terpinene.     As  terpinene'  has  up 


i)   IJeblg'H  AnnaleD,  1280,  p.  241  ;   280.  p.  25. 
*)  Meblff'a  Annalen.  28S,  p.  107. 

*t  I'eber  da«  ttttaerische  Oel  huh  t>rlg>uiuni  majorunii.  Inauff.-DlHHert.  (trelfNwnld,  lS'.tS. 
*l   Mehlff'M  Annalen.  289,  p.  BR. 


12«»  Oewml  Hftrt. 

♦  «/  ile-  prewut  not  been  re}jeijerMt#*d  from  a  solid  derivative,  tin- 
i*tat«*itt*»iit  of  the  physical  properties  of  this  hydrocarbon  refei>*  urn  to 
'J*'  pure  substance  but  only  to  t<erpjn«*ne-eontaiuJn*r  fnnTicmis. 

For  a  t*-rf*ii***u«-  obtain**!  from  frpin  hydrate  and  dilute  sulphury 
:u-Ui  Wallach  reports: 

B.  p.  \7U-\hJ-:  ,l—  o.K.Vf> 
and  for  a  purer  preparation  from  dihydroearveol  and  sulphuric  and: 
If.  p.  17H— lwi'-:  d  -0.K+7:  ii|,  =  1.4*45*.* 

Terpinene  luii-  an  odor  reminding  of  eyinene  and  resinifies  quit* 
rapidly  on  standing:  it  ha*  not  yet  lieefi  possible  to  «-onvert  it  into 
isomer*.  It  is  therefore  very  similar  to  dipentene.  bnt  the  tiro  hydro- 
carbon*  differ  in  their  liehavior  toward  bromine  and  tlie  hydrohalogen*. 
wiili  which  terpinene  yields  liquid  addition  products  only.  A  nitrons 
chloride  of  thin  terpenc  in  not  known,  but  nitrolamine*  ean  be  prepared 
from  the  nitroMite  mentioned  Inter. 

Hy  chromic  aeid  mixture  (prepared  accord  inj;  to  Becknianni  terpi- 
neiie  in  readily  attacked  and  eompletely  deMtroyed  (Baeyer.*  1*94|.  even 

in  1 1 old.    TIijh  behavior  may  lie  made  line  of  when  terpinene  is  to  he 

removed  from  mixtures  of  pincne,  enmphene.  limonene.  terpineolH.  cinenl 
or  pinol.  iih  Ihese  compound*  are  fairly  Htable   toward    the    oxidizing 

UJfCfil    ill    I  lie  roll  I. 

The  derivative  of  Icrpiueue  which  may  nerve  for  the  detection  of  this 
li.vdi'ociirbou  in  I  lint  formed  by  the  addition  of  nitrouH  acid,  terpinene 
nil i-oniii' C|„ll i«.N'i>0;l.  It  in  obtained  by  the  action  of  nascent  nitrons 
acid  on  the  Ic|'|hmic  diluted  with  a  solvent.  In  order  to  determine 
rapidl.11  whether  ihis  hydrocarbon  is  present  in  a  fraction  of  the 
hoiliujj'  point  of  terpinene,  Wnllnch  (1SS7)  directs*  to  proceed  n* 
follow*: 

V  mixture  nl  2 — •'(  g.  of  I  hi'  fraction  with  an  equal  volume  of  petroleum 
hIht  ik  poured  on  lop  of  mi  iiqueoiiH  solution  of  2 — 3  g.  of  sodium  nitn> 
iiinl  ill''  aiiniiiiii  ul  m-iil  niiir.umy  to  di>compo*c  the  latter  is  added  in  small 
poi'tionn;  \\  Iii-ii  nil  m-iil  Iiiih  Imi-ii  milled  t li«»  vcww]  jn  innuersed  for  a  momMl 
in  ii  but  wulm-Lulli  nnil  llii'ii  allowed  to  stnnd  in  the  cold.  When  tcrpinew  is 
pn-hiMii  (In-  iiiHolnlili*  nil i'ohiIc  will  sc|iarate  in  a  few  hours,  or  at  latest  in  tb*- 
i'oiii'mi'  ul  |  wo  iIiivh.  Thin  in  IViimI  li'oin  lut'oinpanying  oily  products  by  Hpreadiap 
mi  poiiiiiN  plntcn,  disHolved  in  glacial  acetic  ncid,  again  precipitated  by  watt* 
iiinl  llmill.t  r«fi\«lnlli/.i'il  from  hot  aU-ohol.    The  purified  compound  melts  at  15-*» 


■•  I.Ii-IiIk'm  ViimiiIi-h.  -'Mil.  |i  •_'.",:i  ;  '.•.'I'.i,  p.  .'t.'l.  si  lierii-hte,  27,  p.  S15. 

-••   in- ih  hi.-,  -J  I    |i    mm  I  *  i  Mebiff'8  Annatai.  23».  |».  **>. 
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The  uitrosite  reacts  with  bases,  such  as  piperidine  and  benzylamine 
to  form  nitrolamines.  The  nitrolpiperidine  base  melts  at  1  58— 1 54°,  the 
nitroll>enzylamine  base  at  137° l  (Wallach). 

■  Phellandrene. 

Phellandrene  occurs  in  nature  in  both  optically  active  modifications. 
As  d-phellandrene  it  lias  been  found  in  bitter-  and  water-fennel  oils,  an 
well  as  in  Macedonian  fennel  oil,  in  elemi  and  schinus  oils  and  in  the 
•iistillate  of  the  wood  of  Vaesalpinia  sappan.  As  1-phellandrene  in 
Australian  eucalyptus  oil  from  Eucalyptus  amagdaVwa ,  in  pine  needle  oil. 
the  oil  from  the  needles  of  Pimis  wontana,  in  star-anise  and  schinus  oils. 
Besides  these,  it  is  contained  in  a  large  number  of  volatile  oils,  although 
in  Hinall  quantities,  for  instance  in  the  oils  of  ginger,  curcuma,  pepper, 
'•amphor.  saHsafras  leaves,  (teylon  cinnamon j  angelica  root  and  seed. 
in  the  oils  of  German  and  English  dill,  in  that  of  dog  fennel,  wormwood. 
<rolden  rod,  lemon,  bay  and  peppermint,  as  well  as  in  the  oils  of  Euca- 
lyptus risdonia  and  Andropogon  hunger. 

ft  is  one  of  the  most  unstable  terpenes.  and  for  this  reason  phel- 
landrene containing  oils  must  never  be  redistilled  under  atmospheric 
pressure,  but  are  best  fractionated  in  a  vacuum  when  it  is  desired  to 
Meet  and  isolate  this  hydrocarbon.  The  preparation  of  pure  phel- 
andrene  has  not  yet  been  accomplished :  the  only  compound  apparently 
mitnl  for  this  purpose,  the  crystallized  nitrosite.  decomposes  indeed,  by 
treatment  with  alkali2  (Wallach,  1805).  but  no  hydrocarbon  ('loHUe  is 
ormed  by  the  reaction.  Fractions  as  rich  as  possible  in  phellandrene. 
riz.  the  portion  boiling  between  170 — 172°  are  therefore  taken  as 
■^presenting  fairly  pure  hydrocarbon. 

Pesci  (1880),  who  found  this  hydrocarbon  in  water  fennel  oil  and 
mined  it  after  its  source,  reports  the  following  properties: 

B.  p.  171— 172°  (700  mm.):    dio  =  0.8558;    [«]di»°  =  +  17°04/:» 

n„  =  1.484.* 

For  a  preparation  from  Australian  eucalyptus  oil  Wallach  (1805) 
ound : 5 

B.  p.  05°  at  12  mm.:  di»°  =  0.8405:  nDi»°=  1.488. 

The  optical  rotation  for  d-phellandrene  has  lieen  found  considerably 
ijrher  than  that  given  by  I'esci;  for  a  preparation  from  schinus  oil  «■. 
as  found  to  l)e  +  00°  21'"  ((Sildetneister  and  Ktephan,  1807). 

»>   Lleblg'H  Annalen.  241.  p. Ul.r>.  *)  .lahrenber.  t.  (hem..  ISSU.   p.   1424. 

>i  LJebiR'H  Annalen.  2S7.  p.  874.  •'•>  Lleblfr'a  Annalen,  2S7.  p.  8SS. 

s>  Oacx   eblm.  Ital.  Hi.  p.  22.".  e>  Archlv  <1.  I'harm..  28"i,  p.  Jil*l. 
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Pbellandrenc  is  very  readily  changed;  even  bj  heating  to  i 
temperature  ii  polymerize*.  Still  mora  readily  in  it  changed  into  fi 
isomers  Iw  1 1  j c -  action  ot  acids,  1 1ms.  by  hydro  halogen  into  dipentem 
\>\  r  alcoholic  siiipiini -ii-  arid  late  terpinene.  Well  eharafteriaed  addition 
products  with  halogens  or  hydrohalogsna  cannot  be  prepared,  th* 
only  known  solid  derivative  is  phellandivne  uitrosite,  which  is  formed 
by  the  addition  <>t  nitrous  acid  and  which  ia  therefore  need  foi 
identification. 

\   mixture  «'i  8  bo.  of  oH  and   10  cc  o!    petrolnnm  stltH*  '-   poured  on  i 
solution  ot  •"<  g.  of  sodium  nitrite  in  h  k„  ol  water  rind  the  muouuI  ot 
noetic  acid  (5  cc.)  BocoaoM'y  to  liberate  the  nitrous  acid   is   ndd»'<l 
iviili  [recnHnt  slmkinz;    I  Ii**  voluminous  crystalline  mass  produced  i*  tilo 
with    tin'   uid   ol"    mi    nir    pump.   wush<'d  lirwl    with   water   uud  tb»«U    With   in»-llu! 
alcohol,  nnd  purified   by   repeatedly  dissolving  in  chloroform  aud  pmupitHtiug 
uiiii  methyl  alcohol1   (WaHttcb  and  Gildetnefster,  L8H8).    The  brilliant    wfcfh 
■  rvsiiiis  ilius  obtained  allow  Hi   being  recrystalliied  from  acetic  etber  eriihoot 
dwoinpusiiiuii    and    unit    ni    in."  -    (Wallacli,   1896).    The  crude   compound 
changes  easily  and  is  freed  from  the  oily  by-prodncta  only  with  difficulty;  hj 
dissolving  in  a  little  aoetk  ether  and  precipitating  with  60  percent   alcohol  bV 

uii rii'- ■•;m  be  obtained  at   once  In  the  for I  white  crystals"  (Bertram  and 

H'all.riiiiii,  isii.lL 

Hntli  pheJlandrenee  give  nitrositee  which  are  identical  as  to 
appearance  and  in  their  melting  point,  bvl  which  differ  in  this  res 
ih.it  the  compound  obtained  from  i-phellandrene  is  stronglj  laevn 
gyrate,  thai  from  i-phellandrene  on  the  other  band,  strongly  dextro 
gyrate.  By  mixing  aqual  parte  by  weight  of  «l-  nnd  l-phelljindrv 
uitrosite  in  solution  the  inactive  compound  is  formed,  which  in 
propertiee  is  identical  with  the  optically  active  modifications,  Phellau- 
drene  uitrosite.  in  opposition  to  terpineue  nitrnsite.  niuitot  lie  changed 
in  mi rolaminee  with  baaeu,  If  the  liquid  reaction  product  formed  by 
i real nii'iii  with  sodium  ethylate  is  reduced  there  result,  as  well  ae  bj 
the  direct  reduction  of  the  niiiosit.'.  derivatives  of  tlie  itydrocsrr 
series  *  (Wallach,   IH05). 


■  i  . 


The  presence  of  hydrocarbons  of  the  formulas  fuili?*  and  ('iqHjd 
rolatile   oils    baa    not   yet    been   definitely  established.     The 
made   by    Andrea  nnd    aodreef0  (1hs>-ji    that    a    hydrocarbon  CtuHu 
iiirsmn.'iiiU    the  mentbene  derivable   from*  menthol,  occurs  in  Roes 
peppermint  oil  has  not   been  verified. 


ft  m 


trig's  Annul™.  8*6,  p.  2*2. 

*)    UtMs*fl  Amnion,   B8T,   I'-  *T4, 

p  sea,  tbutnotw 


»i  l.M.ie'*  Anmtlon.  JI87.  p 
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Wliereas  menthene  jh  a  cyclic  hydrocarbon  with  one  double  bond. 
Wjwsileef1  has  recently  prepared  a  chain  hydrocarbon  CioHis.  mi 
oletlnic  dihydroterpene  aH  it  were  from  active  nniyl  alcohol. 


In  addition  to  the  terpenes  CioHin  many  volatile  oils  contain 
sesquiterpenes.  C15H24.  Like  the  terpenes  these  hydrocarbons  may  lie 
regarded  as  polymerization  products  of  hemiterpene,  CrHs.  With  few 
exceptions  they  have  not  yet  been  carefully  examined.  It  seems 
probable,  therefore,  that  some  of  them  will  prove  identical.  Most 
sesquiterpenes  boil  between  250  and  2N0°.  have  a  specific  gravity  of 
over  0.90.  as  separated  by  fractionation  nre  frequently  slightly  colored, 
are  lee**  mobile  liquids  than  the  terpenes,  resinify  as  readily  as  do  the 
terpenes  and  are  difficultly  soluble  in  alcohol.  As  unsaturated  hydro- 
mrbons  they  add  halogens,  hydrohalogens.  nitrosylchloride  and  the 
oxides  of  nitrogen.  They  frequently  occur  in  oils  accompanied  by 
alcohol-like  compounds  C15H26O  (possibly  also  C15H24O)  which  stand 
in  the  same  relation  to  the  sesquiterpenes  as  do  the  terpineols  to  the 
terpenes.  However,  by  treating  the  sesquiterpenes  with  the  glacial  acetic 
arid-sulphuric  acid  mixture,  only  one  of  them  has  so  far  been  by d rated. 
Whether  these  sesquiterpene  alcohols  yield  upon  dehydration  the  same 
hydrocarbons  <'i«H24  with  which  they  are  found  in  the  oils  has  not  yet 
been  determined. 

Attention  should  also  l>e  called  to  the  apparent  existence  of  sesqui- 
terpenes corresponding  to  the  olefinic  terpenes.  Semmler,2  in  1HH0 
obtained  from  asarum  oil  a  hydrocarbon  C111H24  boiling  at  about  25o°, 
the  specific  gravity  of  which  (O.H73)  is  much  lower  than  that  of  most 
vsquiterpenes.  Thuja  oils  likewise  contain  fractions  of  the  boiling  point 
of  the  sesquiterpenes  that  are  characterized  by  a  very  low  specific 
eravity  (O.H.*i). 

Cadinene. 

The  l>est  known  representative  of  the  sesquiterpenes  is  the  widely 
lixtributed  cadinene.  It  has  so  far  been  found  in  cade  oil  (Oleum 
iidioum)  from  which  source  it  has  derived  its  name,  further  in  the  pine 
►eedJe  oils  and  of  Piuurt  montium,  the  German  and  Swedish  oils  of  /'inns 
ilretftria,  the  oils  of  elderberry,  savin,  cedarwood.  cubeb,  betel,  camphor, 
aracoto  bark,  asafetida,  galbanum,  olibanum,  wormwood,  golden  rod. 
stchouli.  peppermint,  ylang-ylang  and  angosturo  bark.  As  far  as 
xa mi ned,  cadinene  has  been  found  only  in  the  laevogy rate  modification. 


1 1  Chem.  (Vntrbl..  70 1.  p.  77.".  »i  ('hem.  Kelt  ting.  18,  |>.  11  ."s. 
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Cadiuene  can  l>e  prepared  in  a  comparatively  pure  state,  as  it  yield* 
a  solid  well  crystallized  dihydrochloride.  from  which  the  hydrocarbon 
may  be  regenerated  by  splitting  off  hydrochloric  acid  by  heating  with 
aniline  or  sodium  acetate  and  glacial  acetic  acid1  (Wallach,  1887). 

For  the  hydrocarbon  purified  in  this  manner  Wallach  found  tin* 
following  constants : 

B.  p.  272°  (uncorr.):*  274—275°:  <W  =  0.J>1H;  n„  =  1.30047: 
[a]„  =  — 08.5<S°.* 

Upon  continued  heating  with  dilute  sulphuric  acid  cadiuene  i» 
changed,  while  when  treated  with  hydrohalogens  no  appreciable  influence 
is  noticed,  as  the  optical  activity  remains  unchanged.  Especially 
characteristic  are  the  crystallized  addition  products  formed  with  two 
molecules  of  hydrohalogen,  of  which  the  dihydrochloride  and  the 
dihydrobromide  are  used  for  identification. 

For  the  preparation  of  the  dihydrochloride  the  fraction  boiling  between 
260 — 2H()°  jh  diluted  with  twice  the  volume  of  ether  and  saturated  with  hydro- 
chloric acid  gas  in  the  cold.  After  standing  for  Home  time  the  ether  is  partially 
removed  by  distillation.  With  the  complete  evaporation  of  the  solvent,  crystal* 
of  the  dihydrochloride  separate  from  the  residue.  These  are  freed  from  oily 
by-products  by  spreading  on  porous  plates.  They  are  then  washed  with 
alcohol,  and  recrystallized  from  acetic  ether  in  which  they  are  readily  soluble 
while  warm.  The  melting  point  of  the  pure  compound  is  117 — 11H°.  It  in 
optically  active. 

The  dihydrochloride  may  also  be  prepared  by  using  glacial  acetic 
acid  saturated  with  hydrochoric  acid  in  the  cold.  This  method  of 
preparation— treating  a  glacial  n«*etie  arid  solution  of  the  sesquiterpene 
with  a  glacial  acetic  acid  solution  of  the  res]>ective  hydrohalogen— is 
suitable  for  the  preparation  of  the  dihydrobromide  (m.  p.  124 — 12-Vl 
ami  the  dihydroiodide  (m.  p.  10.V- l<Mi°). 

The  uitrosochloride  and  nit rosnte  have  lieen  prepared  within  the  last 
year  by  Schroiner  and  Kremers.4  Of  the  latter  the  unusually  large 
yield  of  over  forty  per  cent  was  obtained.  The  uitrosochloride  melts 
at  iK-l— 94°.  the  nitrosate  at  1  (>."»— lln°.  both  with  decomposition. 

Cadiuene  is  characterized  by  a  color  reaction,  which  under  some  cir- 
cumstances may  serve  to  show  its  presence  in  oils.  The  reaction  is 
prettiest  when  the  hydrocarbon,  slightly  changed  by  standing  for  some 
time,  is  dissolved  in  glacial  acetic  acid  and  the  solution  treated  with 
a  little  concentrated  sulphuric  acid.  The  irreenish  coloration  first  pro- 
duced soon  changes  through  blue  to  red. 

>i  Mciilg'x  Annali'ii.  i'Hs.  |>.  m.  ;:>  l.lrbins  AiiiihIi-ii,  :.'."i2.  p.  ISO:  271,  p.  207. 

»>  LleblK'M  Annnlen.  271.  p.  ;io:t.  •■  I'hnrm.  An-h  .  -'.  p.  2li». 
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The  second  well   characterized   sesquiterpene   is  caryophyllene,     So 

fur  it  had  i ii  round  in  ii 3b  ol  (doves  and  clove  sterna,  the  oi]  di 

copaiba  balsam  ami  thai  of  C&jielfa  &lb&.    it  bad  not  yet  been  prepared 

absolutely  pure.    The  physical  constants  recorded  pertain  to  distillates 

From  clove  oil  and  the  nil  of  clove  sterna.    Caryophyllene  prepared  from 

e  "il  merely  by  fractionation  contains  some  benzoyl  eugenol1  which 

■    removed  by  saponification.    In  the  sesquiterpene  from  the  « * i I  of 

dove  sterna  this  impurity    ie  i found.    The  physical  constant*  have 

irtained  by  several  observers,  viz.: 
\Y.-illsirlr-  (1892):    b.  p.  258— 260°;  du    =0.9085;  „„   =1.50094. 
maim1  (1807):    b.  p.  119—130°  at  0  mm.;    128—124°  at  l-'i  nun.; 
258— 259°  at  752  mm.;  •  I •_■  i     -0.9098. 
krtMii.-is'  (1898):    dao     =  0.9032,  n, .-.•.<    1.50010;  [a]v»o    =— *J.T4°. 
>■  i.irin.M-  and  Kremere8  (189!ij:   i>.  p.  l-U\— i:i~°  hi  ^iimni.;  [„]V.2I,= 
—8.96;  iiD-..  =1.49976;  d#e*==  0.9030. 
The  laavogyrate  hydrocarbon  yields   optically   activi     as    well   an 
inactive  derivatives,    the   Ditroelte  -•    g.   being    strongly    dextrogyrate, 
\\ "irii  hydrogen  Hilon<le  ii  yields  a  iivsTHlline  dihydrochloride*  im.  p. 
70°),    It  forma  a  crystalline  oitrosochloride,  apparently  two  aitro- 
-  (one  bine,  the  other  white),  and  a  nitrosate.    Prom  several  of  these 
benzylamine  and  piperidina  baees  bave  been  prepared,     Prom  l»>(h 
tin-  dihydnx'hloride  ami  thp  uitrosochloride  8  hydrocarbon  can  evidently 
regenerated  (Bchreiner  6  Kramers,1  1899). 
Caryophyllene  hydrate  which  bo  far  baa  bean  priacipallj  asedforthe 

il  itli  ,ll  JlMI    Of    bhiS    SHS(|UitHl"]MMHr«    IK    pl'«  '|  K  I  0  M  I     .1-    follOWB  I 

i  Bolnttoa  of  1000  g,  glacial  acetic  acid,  ^"  g.  cone,  sulphuric  acid  and 
water,  26  g.  of  BarvophyUeue  or  so  Diucb  hydrocarbon  as  tha  mixture 

vrill  retain  in  aolntioo  are  added  sod  the  mixtare'  heated  for  some  ttnu a 

water  bath.  When  bbe  reaction  is  completed  the  nolxtore  «h  Huhji-^tcil  tt>  hI<*iiiii 
distillation.  \ i  fiisi  acetic  acid  and  o  niobile  oil  pass  over,  later  a  teas  vulatiln 
oil  which  congeal  h  apon  pooling.  Thfe  Is  Ireed  (nun  oil  bj  suction  and  farther 
fled  by  ri-vsimiiziii  inn  from  alcohol.  Car.vophyllaae  alcohol  or  hydrate  melta 
14—96  I  in  Edentifloai  ion  can  be  verified  i»y  the  phenyl  arethane  dsrivativu 
which  melta  al  188—137°. 

For  the  purpose  of  identification    tin-   tiitrosite  anil   the  Iteiizylariiiiie 

ed  from  it  are  mpedally  adapted ; 


»l  Juiirn.  f.  |irmkt.  rtmm.  ii.  as,  p.  1  is 

1 1.  i.u;  -  \  in,:, i.  a,  L-ri ,  ]•.  aes 
•  Mini  r.  |j rn k  i   Cham,  ti,  5B,  p.  lee. 

*»  I'hartn.  Arch..  1,  p.  •-•!  l 


•I      IllllJl-lll.     t,     |l.     MS, 

i  una.  Archive*,  3,  o;  aee. 

i i  imimimii  a i'ii-  .'  pp.  •_"!,-,  aee. 
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To  a  solution  of  5  a:,  of  caryophyllene  in  ;"»  cc.  of  petroleain  ether  J»  cc.  of 
glacial  acetic  acid  and  then  5  cc.  of  a  saturated  solution  of  sodinm  nitrite  an* 
added.  The  mixture  while  still  warm  from  the  reaction  is  rotated  and  then 
cooled  in  ice  water  with  violent  shaking.  Crystallization  usually  takes  place  or 
may  be  induced  with  a  fragment  of  nitrosite.  The  blue  crystals  are  washed 
with  water  and  then  with  alcohol.  When  reeryst  alii  zed  from  hot  alcohol, 
avoiding  direct  suulight,  the  crystals  melt  at  113°.  The  benzylamine  base 
from  the  nitrosite  melts  at  167°. 

Noteworthy  is  the  fact  that  upon  dehydration  of  caryophyllene 
alcohol,  caryophyllene  is  not  regenerated,  but  an  isomeric  hydrocarbon. 


Cedrene* 


CubebeiH' 


from  cedrol  &  a)  l*a  Os 
b)  formic  acid 


from  cubebcamphor       255 — '200°  j        — 


237°  (?) 
202— 2««° 


—H0° 


(»UHj.-ne«  I  from  guajol  &  /n<U  :     (1^Inm)     I     (20°) 


Lcdene 


I'atchonlene8 


Santalene* 


from  ledumcamplior  A-  i 
dil.  Hulphuric  acid 


1.50114 


from  patehoul  camphor;  ..-  ,    .,-,.. 
aiul  Knot)* 


0,0110 

(2:i°) 


from  santalol  and 
PiO.1 


200" 


1.50004  i      — 


i)  Chapman,  .lourn.  chvm.  Soc..  07  tl8'.»."»>.  p.  "»4  St  780. 
a)  Chapman  &   Itiii'BesM,  Cheiu.  Xowh,  74  (lHtMj).  p.  «.»5. 
3>  KoiiHm-t.  Hull.  Soc.  ohlin,  lit,  17  <1N«»7>.  p.  48,"». 

*)   Walter,    l.lebljru  Aonalen,   30    (1N41).  p.    247;    4N   (1N4B).   p.   85;     lUrieht  von 
Sehlmmel  &  Co..  October  1N<»7.  p.  1U.  footnote, 
si  Schmidt.  Berlchte,  1<>  <1n77),  p.  1NU. 
e)  Wallach  «  Tut  tie.  Mehlft'H  Annalen,  27!»  il8'.»4).  p.  KU4. 
i\  Ilfelt,  Herb-lite,  2H  (lKil.-»>,  p.  30N7. 

*>>  Wallach  &  Tuttle.  Licliljr'N  Annalen.  i'7f>  (1N(»4i,  p.  1K»4. 
»>  Chnpotoant.  Hull.  Soc.  chilli.  II.  37  (IHN-Ji.  p.  :io;i. 
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.  i. iv ene,  is  tanned.  This  dlffere  material];  From  caryophellenfl  ami  has 
not   \>i  been  found  in  volatile  oils. 

Besides  these  two  sesquiterpenes  may  i»j  mentioned  toe  fairly  well 
rharacterixed  humulene.  It  derives  ii*  name  from  bop  nil  From  which 
it  was  |irt-fjiii-etl  l».v  Chapman.1  who  Aral  prepared  iis  nitrosochlorxde, 
it.-  iiirn.sitf  (existing!  in  n  bine  and  b  white  variety)  and  uitrosate, 
ils"  Mil-  nitrol  benaylomine  (iu.  p.  186  »  and  the  nitrol  piperidine 
i  in  |>  15H°)  basse.  It  in  eharaeterised  by  tin-  nil  rosite,  the  blue 
vnii. My  of  which  i  in  p.  t2»i°)  changes  upon  repeated  recrystaUisatiot] 
mmfii  alcohol  i"  the  white  variety  (mi.  p.  L65 — KIN0).  Ilumnlene  also 
occurs  in  oil  of  poplar  bade.  Fielder  and  Katz-  identified  H  by  means 
ni  rln"  above  mentioned  derivatives, 

There  remain  to  In-  mentioned  cedrenB  oceoring  with  cedroJ  in 
ar  oil.  us  well  as  other  hydrocarbons  CisHg*  produced  by  splitting 
off  water  From  sesquiterpene  alcohols.  Thsir  properties  are,  bo  Rut  as 
laicMvn   given  in  the  table  on  the  preceding  page. 

Polyterpanes,  namely  di-  and  brftsrpeneB,  occur  in  vegetable  balsams 
and  resins.  They  are  possibly  Formed  by  polymerisation  of  hydrocarbons 
CsHfl  and  CioHts  ami  may  therefore  be  found  in  the  higher  boiling 
fractions  <ii  volatile  oils.    The  diterpenes  an"  riscld  liquids  boiling' above 

•  '■oil  iii«-  triterpenea  resinous  masses  Bence  theydonol  invite  examin- 
ation and  their  properties  have  been  even  tem  investigated  than  those 
of  i  he  sesquiterpenes- 

Alcohols. 

Of  the  monatomic  alcohols  of  i  in*  paraffin  series  only  those  with  less 
than  efghl  carbon  atoms  have  so  far  been  found  in  volatile  nils.  They 
occur  seldom  pis  free  alcohols  and  are  mostly  combined  with  Fatty  acids 

■fats.    Tl icurrence  of  Fatty  sJcohola  Bind  adds  is  mostly  din-  tu 

saponification  of  corresponding  esters.  Free  alcohols  may  occur  when 
the  plant  material  containing  carbohydrates  has  undergone  partial 
Fermentation  before  being  distilled.  Thus  e.  jr.  ethyl  alcohol  has  iwn 
found  to  Hi.'  distillate  of  roses  thai  had  been  stored  For  a  short  time. 

Ma/,i'.:!    however,    has    recently    shown   tha.1    uleoliol    is    formed    not 

•  ii.lv  in  rln-  prorssH  oi  germination  of  certain  seeds,  but  also  when  they 
are  soaked  in  water  The  fnirnation  of  iiliohol  in  bhese  cases  in 
attributed  to  n  diastatir  proceeo  similar  to  that  induced  by  yeasl 


ii  .li.iini.  I'lu-iii   Hoe     87,  pp.  B*S  7SC 
■•  .  89,  p,  B1  »«, 


■)  Coinpt.  i'1-ii'l      l  SIS,  p.   HMiK, 
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As  esters  and  ethers  methyl  alcohol  is  widely  distributed:  as  methyl 
salicylate  in  numerous  plants,  an  methyl  ether  e.  g.  in  eugenol  which  in 
likewise  widely  distributed.  According  to  Goeppert  (1859),  ethyl  alcohol 
as  acetate  is  the  odoriferous  principle  of  Magnolia  fuscntn  Andrew*.1 
This  statement  has  not  yet  l)een  verified.  It  has  been  found  as  ethyl 
ester  of  caproic,  caprylic,  capric.  la  uric,  palmitic  and  oleic  acids  in  the 
volatile  oil  of  saw  palmetto  by  Sherman  and  Briggs.2  As  butyrate  ethyl 
alcohol  is  found  in  the  oil  of  H.  uphondilium.  Isobutyl  alcohol  (isopropyl 
carbinol)  occurs  as  ester  of  isobutyric  and  angelic  acids  in  Roman 
chamomile  oil:  amyl  alcohol  (of  fermentation)  as  caprinate  in  cognac 
oil  and  as  ester  of  angelic  and  tiglinic  acids  also  in  Roman  chamomile 
oil.  Normal  hexyl  alcohol  is  found  as  acetate  and  butyrate  in  the  oil 
of  Herncleum  gigantrtuu.  also  as  acetate  in  the  oil  of  H.  sphondylium. 
Optically  active  hexyl  alcohol  (methyl  ethyl  propyl  alcohol)  has  been 
found  combined  with  angelic  and  tiglinic  acids  in  Roman  chamomile  oil. 
Octyl  alcohol  is  found  as  acetate  in  the  oils  of  H.  sphondylium  and 
H.  giganteum;  as  butyrate  it  is  the  principal  constituent  of  the  oil  of 
PuHtinnen  sativa.  Besides  hexyl  alcohol  it  is  also  reported  to  o<-eur  in 
the  oil  of  mnle  fern. 

Of  greater  inteivst  than  the  saturated  fatty  alcohols  are  the  olefinic 
alcohol  citronellol.  O10H20O  and  the  two  diolefinic  alcohols  CioHisO. 
linalool  and  geraniol. 

Linalool. 

Linalool  ("Licareol"  of  Barbier)  is  quite  widely  distributed.  It  is 
optically  active  and  occurs  in  both  modifications.  So  far  d-linalool  has 
"been  found  in  but  one  oil,  viz.  coriander  oil  and  is,  therefore,  sometimes 
designated  corinndrol:  1-linalool,  alone  or  mixed  with  a  little  d-linalool. 
partly  free,  partly  as  ester,  forms  a  constituent  of  the  oils  of  lignaloe. 
l>ergamot.  neroli,  petitgrnin,  the  Italian  liinette  oil,  Palermo  lemon  oil. 
of  the  oils  of  spike,  lavender,  muscatel  sage,  thyme,  of  Russian  spear- 
mint oil,  German  and  French  hnsilicum  oil.  (•retian  origanum  oil.  ylang- 
ylang  oil  and  of  sassafras  leaf  oil. 

To  regenerate  linalool  from  a  crystallized  derivative  has  so  far  been 
unsuccessful.  Fractional  distillation  of  the  oils,-  which  have  previously 
been  saponified,  is  used  for  its  isolation.  The  constants  given  for  linalool 
refer,  therefore,  always  to  the  products  obtained  in  this  manner.  If  the 
alcohol  obtained  is  to  l>e  freed  from  indifferent  compounds,  for  instance 
terpinene.  it  may  lie  converted  into  the  sodium  salt  of  the  acid  phthalic 

i)   I.IcIiIk'h  Aiuialfii.  111.  p.   Il'7.  -i    IMwirm.  ArchlveM,  2,  p.  HO. 
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ester  according  to  Tieummi '  (1898).    This  is  soluble  in  water  and  earn 
l*»  saponified  by  alcoholic  potassa.     The  regenerated  ttnalool  mwt  be 

removed  from  tin'  alcoholic  alkaline  solution  with  ether,  siiuc  it  suffers 
'■huuv.es  when  it   Ifl  distilled    from    lli^'  alkaline  solution  l.v  steam  us  1 1 1.- 

decrease  in  the  rotatory  power  shows. 

According  to  the  material  employed  and  t lu-  method  of  preparation, 
jn  in  In  ,-(h  are  obtained  which  show  Blight  differences  in   their   properties; 
in  judging  r in-  parity  <>f  a  preparation  the  FofJowiiig  data  may  aerve  us 
n  basis: 
fw  Hinalool:  b.  p.  \ui—\U'.t:  B5— 87*ai  10 mm.;  dis»^  0.870—0. 875; 

qd§o°= 1.4680— 1.4690  (Stephen,*  1898). 
B.  p.  89—87°  nt  U  mm. ;  dao°=0.86M  ;m>= 1.46108  (TiemaDn  «18»8); 
for  ddinnlool:  b.  p.  85— 88°ai    12  mm.;  di-r-o*  =0.8726;   nD  =  1 .4-<i 455 

(liihleiueisier.1  L895). 

The  rotatory  power  is  not  constant,  the  greatest  deviation  so  far 
observed  tor  Minalool  is  [«]d  = —  2o°7',3  for  d-linalool  (eoriandrol) 
[-i]D-+1''°r  (Barbier,"  1898).  Tienuiim  reports  For  d -linnlool  [a]D  =  + 
13°  VS. 

Artificially,  tinalool  is  obtained,  although  only  in  the  inactive  state, 
when  geraniol  is  lieated  with  water  bo  200°  In  an  autoclave,  or  when 
the  different  chlorides  produced   by  the  net  ion  of  hydrochloric  acid  on 

aaiol,  are  treated  with  alcoholic  potassn  (Tiemunn7.  1898).  A 
third  method  o!  converting  geraniol  into  Einalool  consists  in  paseing 
steam  through  an  aq  neons  solution  of  geranyl  phthalate  of  an  allcaii 
which  is  either  neutral  or  rendered  slightly  alkaline  by  the  addition  of 
.in  alkali  carbonate  (Stephen,*  1809). 

unsaturated  alcohol  With  two  double  bonds  liimlool  also  shows  a 

» 

rapacity  for  addition.     Ir  combines  with   two   molecules  of  hnu 

well  as  with  the  hydrohalogens.    With  the  latter  ir  forms  compounds 

ms  i'h.HihO.  Hl'l.  ( 'mHiK<'lg  which,   however,  being  liquid,  are  not 

characterisation. 

The  unsaturated  tertiary  nature  of  this  alcohol  shows  itself  in   Ltfl 

behavvioi    toward  reagents.     Whereas  alkalies  scarcely  aci  on   it  in  the 

cold.1'  organic   acids  change  it  either  into  geraniol  or,  especially  in  the 

pre*-!!!-!-   of   small  amounts   of  sulphuric  acid,    into   terpineol.     Mineral 


i.    llfrichte,  81,  p.  887, 

■J    '..ur.  I.  pnfct.  Chera.,  II, 

»»  HeHi'Mt'.  SI,  p.  BR4. 

»l    Ari:hl»-   r|,    I'ln.rui..    288,    I'      I  T», 
opt.  rtDd.,  1 16,  p.  1  W». 


»)   Hcrlrht  vein  B.  *!'„..  April  lS'jH,  p. 25. 
|..   I  in.  J  i    Itvi-IvhW-,   HI.   p.   '- 

■  )  Journ.  r.  prakt.  I'tiem.,  II,  flO,  p.  S!i3. 

»»  nun.  so. .  ciiini..  si,  p.  r.4». 
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acids,  by  the  abstraction  or  addition  of  water,  produce  compounds 
with  a  cyclic  structure.  Thus  terpin  hydrate  is  produced  by  shaking 
with  5  percent  sulphuric  acid  (Tiemann  &  Schmidt,1  1895).  By  lieat- 
ing  with  glacial  acetic  acid  and  acetic  acid  anhydride  there  result* 
besides  geranyl  acetate  the  acetate  of  solid  terpineol,  the  rotation  of 
which  is  opposite  in  direction  of  that  of  the  linalool  used.  Formic 
acid,  at  the  average  temperature  of  20°,  also  converts  it  into  the 
esters  of  linalool  and  of  the  solid  terpineol  with  opposite  rotation 
(Stephau,2  1808).  With  moderate  heat,  however,  (60—70°).  water  in 
split  off  with  formation  of  the  hydrocarbons  dipeutene  and  terpinew 
(Bertram  &  Walbaum,*  1892). 

Toward  various  oxidizing  agents  linalool  behaves  differently.  With 
very  dilute  permanganate  solution  polyatomic  alcohols  are  probably 
first  formed  with  simultaneous  addition  of  water.  These  cannot  be 
isolated  in  a  pure  state,  and  are  split  up  by  further  oxidation  with 
]>ermanganate  or  chromic  acid  mixture  into  acetone  and  laevulinic  acid 
(Tiemann  &  Semmler,4  1893).  In  accordance  with  this  result  and  in 
consideration  of  the  fact  that  linalool  is  optically  active  and,  therefore, 
must  contain  an  asymmetric  carbon  atom,  the  formula  of  a  dimethyl- 
2,6-octadiene-2,7-ol-0 

CH8.C(CH8):rH.CH2.(;Ha.C((^H8)(0H).CH:(;H2 
has  l>een  suggested  for  this  alcohol.5  If  linalool  is  oxidized  with 
chromic  acid  mixture  only,  it  first  suffers  a  rearrangement  owing  to  the 
acidity  of  the  oxidizing  agent  and  is  then  changed  to  the  aldehyde  of 
geraniol,  citral  (Bertram  &  Walbaum,8  1892).  The  oxidation,  how- 
ever, usually  goes  further  and  "Abbau"  products  of  citral  are  also 
obtained,  namely  methyl  heptenone,  laevulinic  acid,  etc.  The  crystal- 
lized derivative  observed  by  Bertram  &  Walbaum  when  oxidized  with 
peroxide  of  hydrogen  has  been  shown  to  be  terpin  hydrate,  the  forma- 
tion of  which  is  in  all  probability,  primarily  due  to  the  presence  of 
mineral  acid  in  the  peroxide  of  hydrogen. 

Linalool  does  not  add  hydrogen  when  heated  with  reducing  agents, 
but  readily  loses  its  oxygen  with  the  production  of  the  unsaturated 
hydrocarbon  linaloolene  CioHis.  This  is  formed,  when  linalool  is  con- 
verted into  its  sodium  compound,  or  treated  with  metallic  sodium  in 
alcoholic  solution,  or  when  heated  with  zinc  dust  to  220 — 230°  (Semm- 
ler,? 1894). 

i)  llerichto,  28,  p.  2187.  »i  Ibidem,  p.  2181. 

*  >)  Journ.  f.  prakt.  (hem.,  II,  5H,  p.  lo'.t.  •>)  Journ.  f.  prakt.  ('hem.,  II.  45,  p.SSW. 

»i  Journ.  f.  prakt.  Cham.,  II,  4.",  p  001.  H  Burlchte.  27,  p.  2520. 
*)  Rerichtc,  2H,  p.  2180. 
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An  atrsady  mentioned,  Hnalool  is  found  aol  only  in  the  free  state, 

hui    also  us  ester  of  fatty  adds  in  volatile  oils,     rarticulai  Iv  important 

is  the  acetate,  which  possesses  bhe  characteristic  odor  of  bergamol  and 
constitute*  the  principal  constituent  of  bergninot  oil.  In  larger  or 
smaller  amount*  liunlyl  acetate  has  Iteen  further  found  in  French  ami 
English  lavender  oil.  in  Italian  limette  oil,  in  muscatel  sup1  oil  ami  (Sas- 
safras leaf  oil.  Of  the  Other  fatty  add  ester*,  the  butyrate  and  probably 
al«o  the  propionate  and  valerianate  aw  contained  En  lavender  oil.  The 
valerianate  also  OCCUrs  in  sassafras  leaf  oil. 

The  asters  of  Hnalool  that  occur  in  volntile  oils,  are  liquids  of  a  nimv 
or  less  strong  and  pleasanl  odor.    They  cannot  lit-  distilled  under  atmos- 
pheric   pressure    Without    decomposition.      Their   synthetic    preparation 
-  with  difficulty  in  so  far  as  Hnalool  is  fairly  sensitive  bo  aside  and 

sanVrs  rearrangement  so  that,   while  the  producte   obtai I   by    the 

heating  ot  linalool  with  acid  anhydrides  or  bythe  method  of  the  German 
Imperial-Paten!  SO. 7 11  consist  for  the  main  purl  ol  esters  of  linalool. 
they  eon  tain  also  those  of  geraniol  and  terpineol. 

For   the   acetic  ester  isolated    from   berguumt  and  lavender  oils  the 
foflowiog properties  ;\r>'  recorded  by  Tiemana  and  Bemmkr1  (1892): 
H.  p.  99—105°  ai  l."  mm.;  dai>— 0.8951;  b.  p.  97—105°  at  15mm.  ; 

dair-»=  0.8913. 

For  a  preparation  containing  about  H'.\  percent  of  acetate  distilled 
from  limette  oil,  Gildemeiater"  (1805)  found; 

B.  p.  llll-lli:i°  lit   L8  nun.:   die* =0.88$;   «dib  =  — '.»° 58*. 

Barlannn  and  \\  .illuiiiiu1  (1893),  however,  determined  the  following 
eon  s  tar  its  for  the  acetate  prepared  by  hoi  ling1  hnalool  with  acetic  acid 
,hiIiv  di-idi\  Which  probably  also  contained  tin-  acetic  esters  of  geraniol 
nnd  terpineol : 

B.  p.  I0o—112°  jiI    11    nun  ;    «li6»=0.!H.' 

While  the  ester  isolated  from  volatile  oils  rotates  polarised  light 
more  or  less  strongly  bo  the  left,  the  synthetic  preparation  is  either 
almost  inactive  or  dextrogyrate.  The  dextrorotation  increases  with  the 
quantity  of  Hnalool  that  lias  been  changed  to  terpineol. 

LAs'linnloot  yields  no  solid  derivatives,  which  are  suited  for  identifi- 
1. 1 1  it  hi  ii  is  necessary  for  this  purpose  to  convert  it  into  i-itral  by 
oxidation,  and  to  characterize  bhe  latter  by  the  ritryl-^nnphtocinchoninie 
add  discovered  by  Doebner  (see  ritral). 


it    llerlrhre,   3B,   |>|'     I  184   A   1187.  ')   .luiir.   I.   iirnkt,  Chen},,   II,  45,  p.   .V.i.s. 

J I   ApIiIv  .1     rimrrn.,  288,  c    I  si. 


1) 112  General  Part. 

Geranioi,. 

The  dioleflnic  alcohol  CudiisO  geranioi  ("Lemonol"  Barbier  and 
lioiivcuult;  "Rhodinol"  Krdmann  and  Huth,  Poleck)  is  isomeric  with 
linalool,  hut  differs  from  it  by  its  optical  inactivity,  higher  boiling 
point,  and  higher  s|>eeiflc  gravity.  It  it*  also  found  in  the  free  state  a* 
well  iih  in  the  form  of  esters  and  occurs  rather  frequently  in  volatile 
oils.  While  it  ronstitutes  the  main  part  of  palmarosa  oil  as  well  as  of 
(lerman  and  Turkish  rose  oil,  and  is  contained  in  appreciable  quantities 
in  geranium,  citrone.Ua  and  lemon  grass  oils,  it  is  found  in  many  oils 
only  in  small  quantities,  as  in  neroli  and  petitgrain  oils,  lavender  oil 
and  oil  of  spike,  in  ligualoe  oil.  ylang-ylang  oil  and  sassafras  leaf  oil. 

As  primary  alcohol  geranioi  produces  a  crystalline  double  compound 
with  anhydrous  calcium  chloride  (Jacobsen.1  1871),  which  is  insoluble 
in  solvents  like  ether,  ligroin,  benzene,  chloroform,  and  is  decomposed 
by  water  into  calcium  chloride  and  geranioi.  This  property  makes  the 
preparation  of  chemically  pure  geranioi  possible  in  a  very  simple 
manner  isce  below).  For  the  isolation  of  this  alcohol  from  mixtures 
with  hydrocarbons,  etc..  several  other  methods  have  been  reported. 
All  of  them  involve  the  preparation  of  an  acid  ester  of  geranioi  either  by 
the  action  of  phthalic  acid  anhydride  on  the  sodium  compound  of  the 
crude  geranioi  (Tiemann  and  Kruegcr.*  181>0).  or  by  heating  geranioi 
with  phthalic  acid  anhydride  in  a  water  bath  (H.  &  E.  Erdmann.8  1897). 
or  in  lietuene  solution  (Platan  &  Labbe.*  lsi>8).  This  acid  ester  is 
saponified  with  alcoholic  potassa  either  as  surh  or  its  sodium  salt 
which  can  U»  obtained  from  the  silver  salt  purified  by  crystallization. 
The**'  methods,  however,  possess  no  advantages  over  the  calcium 
chloride  method.  On  the  contrary  they  are  more  complicated  and 
yield  no  purer  product  than  does  the  simpler  method  of  Jacobsen. 

(tcraniol  prepared  by  one  or  the  other  of  the  above  methods  has  a 
rose! ike  odor  and  is  a  colorless,  somewhat  oily  liquid  which  on  longer 
standing  in  contact  with  the  air  changes  through  the  absorption 
of  oxygen.     Its  properties  are  reported  as  follows: 

IV  p    tit*— 111-  at  10  mm.:    121*  at  I**  mm.:  230-'  under  atmospheric 
pressure  (Bertram  anil  Itildemeister."*  1>1*7».  * 

B.  p.   121V.V- 1 22.y  at  17  mm.:  d*.-  —  0.<S04  i'i:  no*w  « 1.4766. 
iTiemamt  and  8emrafc»r.*  I *•**:<». 

*'  tivt>ix»   VTi!i»hrn.   1.^7.  p.   '*:*•'.  »    >'i>:upt.  r-nJ..  12S.  p.  IT33:  BalL  Sot. 

>'  IWnvht*.  :i*.».  p.  sol  -■b-.it..  Ltt.  ttf.  p.  «J33. 

*■  J.-i-ti    «    i»rak?.  »'h*«i      11.    *••*.  >    J"im.  f.  prakt.  'Tiem..  II.  3*.  p  31*5. 

;>     !  *  *     Bette>lt«.  -J**,  p.   2711. 


The  Sinn-  Commonly  Oeeaaiag  Constituent*  of  Volatile  Oils. 
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B.  p.   1  lO.r.— 111°   (<orr.|   at    10   nun.;    d^ss  0.8812,   (II.  and  E.  Erd- 


dw« =0,880-^.883;  iiDiT»=1^70f>— 1.47Nii.  (Si.-phnn,"  1898), 

As    primary    alcohol    geraniol    in   converted    by  oxidation   into  the 
responding  aldehyde  eitral,  and  can  !*•  a*rain  obtained  from  t his  by 

i  < !  n>t  i«  m  lTiHin;iiiu,;i  1898).  Sinn-  ritnil  ciin  be  prepared  synl  In-lit  ally, 
miol  must  therefore  be  also  classed  with  the  compounds  which  rim 
in-  obtained  synthetically,  (fenmiol  (besides  terpinroi)  or  it*  acetate 
are  produced  by  isomarisation  from  linalool.  when  this  is  heated  for 
some  rime  with  acetic  acid  anhydride  (Bonchardat,4  L898;  fttepban,8 
L898),  Qtweraely,  garaniol  can  be  changed  to  hmalool  by  beating  with 
witter  in  an  autoclave  to  200°. s  At  a  higher  teui|iernliin' hydrocarbons 
.ind  rh.'ir  polymerization  products  are  formed.  Tin-  same  reaufr  is 
liiii-d  wiii-ii  the  chlorides  produced  by  bhe  action  o(  hydrochloric acid 
on  geratiiol  an  tre.-n.-d  with  alcoholic  petasea  (Tiemaun.7  1898).  a 
1  hinl  method  consists  in  decomposing;  tin*  phthala&e  mentioned  under 
lin.-ilon]  (Btephan,"  1899). 

in  general,  geraniol  is  not  acted  upon  by  adds  bo  the  same  extent 
as  linalool.  Thus  it  is  o^inntitnt  ivelv  changed  into  the  neetute  by 
boiling  with  acetic  arid  anhydride,  but  not  isoiueraed.  On  shaking 
with    dilnti'    sulphuric    acid    it    is   changed    like  linalool,    although    wit h 

bar  difficulty,  to  terpin  hydrate  (Tiemann  and  Schmidt;*  1895), 
Concentrated  formic  acid  exerts,  like  potassium  bisnrphate  or 
phosphoric  acid  anhydride,  a  dehydrating  action  on  geraniol.  While 
wirb  potaeahuD  bisnlphate  a  chain  hydrocarbon  is  said  to  lie  formed 
i S'lniiili'i'.1"  1891),  the  other  reagents  produce  berpenen.  Formic  acW 
produces  dipentene   and  terpinene   (Bertram   and  ffildemeister.11   1N!>4 

mil    lHilli).       According     In    Slepfuin.1-    formic    mid.    also   a   mixture    of 

glacial  acetic  acid   and   Bolphuric  add,   convert    geraniol   as   well   at 

■  fool   into  solid  terpineol    melting  at  88°,     Alknlies  Bcarcely   act  OH 

iiie  alcohol  in  the  cold.     If,  however,  heated  to  l."o°  with  a  concsn 

traded  akoholk  alkali  solution,  a  tertiary  alcohol  CsHiaO  is  said  bo 

lie   produced    |  Hnrbiei  „';l    1898)    by    the  splitting   off  of  carbon   dioxide. 


I|  .l.mrn.  f.  pniCt.  Client.,  II,  58,  |i.  I| 
BetftobM,  81,  \>.  eSS,   note  1. 

»>  Journ.  r.  prakt.  Cbem.,  II,  58,  p,  1 1" 

•  »  Bwiflhte,  81,  i«.  si's. 

•  i  Gompt.  pwmi.,  in;,  |i.  1958. 
-I  Joan.  r.  prukl.  Cbeta.,  II,  58,  p.lll. 

Berieht  von  8.  A  Co..  April.    LS08, 
p.  88, 


T)  Berlrhte,  HI,  ]..  H82. 

■  I  Journ.  f.  prakt.  Chen,.  EL,  00,  i>.  883. 
»i  Berlrhte,  28.  p.  8188. 

•  •»>  Berkhte.  '24,  p.  888, 

■  I)  Journ.    f.    prnkl.   CbMn.,    II,   4»,    |». 
185 ;  5H,  p.  980. 

«)  Journ.  (.  prakt.  Chcm.,  II.  (to,  p,  244, 
i»l  Compt.  rend.,   130,  p.  1428. 
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Gf$n&ral  I'urt. 


This  statemenl   rests,  however,  on  n   mistake,  as  the  alcohol  proda    I 
in  methylhepbenol  I  sHi«0  (Hi-himin.-l  &  Co.,*  1808;  Tiemmm.2  1806), 

The  compounds  formed  by  bhe  addition  of  bromine  and  the  at 
of  bydrohaiogeu  "n  ^'i-jniioi  .m-  all  liquU  ami  « j n i i « •  unstable     Thti 
the  isomeric  chlorides,  produced  by  an  excess  ol  hydrochloric  aoid,yisU 
linsJool  as  weU  as  geraniol  when  treated  with  afoooolia  potas 
already  Imi-h  msn1  ionett. 

Like  a))  jni in.ny  alcohols,  geranio]  on  oxidation  with  ehromSi  odd 
hi i vr in i-  yields  primarily  an  aldehyde,  viz.  crtral  CiaHisO  (fle 
189]  i.  Accompanying1  >'  ajw  brand  farther  "Abbau'1  products  of  this 
aldehyde,  ho  thai  the  reaction  does  not  ,-it  .ill  take  place  <  pm  m  i«  ;it  iv»-l* 
On  shaking  with  very  dilute  permanganate  solution,  polyatomic  oleobolfl 
are  propably  first  formed,  which  are  oxidised  by  chromic  acid  mixture 
to  acetone,  laeyuUnic  acid  and  oxalic  acid  (Tienmun  and  Bemmler,4 
ls',»."ii.  Since  geraniol  is  a  primary  alcohol  and  optically  inactive,  khe 
following  formola  has  been  assignee]  to  it."-  dimBthyl-2,6-oc1  adi&ie-2,5-c4-8 
CHi.C(CHs>:CH.CHs.CHs.C(CHg)jCH.CTsOH. 

Like  Linalool  geranio]  occurs  in  volatile  nils  in  the  free  state  sad 
also  in  tin'  form  of  esters,  as  acetate  it  is  contained  (beside  the  norms! 
caprouate)  in  pahnaruse  oil,  farther  in  lemon  oil.  petitgrain  oil  and 
MjissnlViis  Id-nf  oil;  in  the  lasl  also  as  iraleriannte.  Combined  with tiglk 
acid  it  ocanra  in  geranium  oil.  As  geranio]  is  fairly  Btabte  Coward 
acids,  its  esters  can  be  prepared  artificially  from  acid  anhydrides  and 

nioli.  Mi-  also  from  Mi-id  chlorides  and  geraaio]  with  the  addition 
pyridine  (H,  A  EL  Krdimuiii."  L897  and  1808),    The  eaters  of  the  fa 
a.i.ls  ;ir--  nil  Miami   anil   the  weaker  in  odor,    the  larger   the  molecnJ 
the  arid   i-ailir.-il  i-iiiitniiiHf.1    in    it.      For    tin-    m-i>l  :il >•    |  nv|  ..i  r.-.l    \,y    ln.il 

geraniol  with  acel  anhydride   Bertram  and    GHldemetster,1   (1894)    I 
determined  the  following  constants;  b»p,  127, W— 129.2°;  dian~  0.9174; 
in, t.  =1,4628,    When  distilled  under  ordinary  pressure  gerany] 
decomposes,  acetic  acid  being  split  off. 

m  Hi-'  other  ester*  of  geraniol,  diplienvl-oarbaminic  acid  ester  and 
the  ucid  phthalic  add  ester  sue  worthy  of  mention,  because  both 
crystallise.  The  former  is  also  a veiy  suitable  derivative  for  r li»«  identifi- 
cation of  geraniol  (see  below),  while  the  phthalic  acid  ester  (m.  ]'  17  i 
t  Platan  A  L'liiU'.s  1.h«)K)  can  '»■  used  for  the  preparation  ol  pure  g  -i.M.i.ii 


ll  Ilcrlchi  vein  S    *  (  «»  .  October  IH'.im. 
p    Bft, 

s  i  Bnicbte,  81,  p.  811 
*>  lu-ricliU',  24,  p.  SOS, 
*i  Uerlchw.  2S.  p.  2 ISO, 


5)  IMS.,  p.  Gia2. 

"i  Jo  urn.  r.  prtkt.  drain.,  II,  SS,  p,  IS: 

It.  H,  hte,  81,  p.   85fl. 

»)  Jo  urn,  f.  praki.  Oieiu..  II,  -»:>,  p 
•  l  Compt.  mod.,  ISO,  p.  1725. 
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lt it  10  desired  to  separate  tIi<«  gerouiol  u  each  from  s  geraniol- 
containing  oil,  Hie  following  method  "f  Bertram  and  GMMeme&itar3 
1 18Q6  and  18071  h  need: 

Equal  pa  Jl  and  very  lin-iy  powd«t<ed  udolnm  chloride  bi»  oAnfall; 

ii  it  orated.  The  rnixtmv,  whii-h  a*  ;i  r«-Mill  ■  >!  tic  t'licuing  reaction  acquires  I 
temperature  ol  op  to  80— 40°,  in  allowed  to  stand  in  a  cool  place  in  a  desiccator. 
Tli'-  resulting  solid  niriss  is  linn  powdered,  triturated  with  anhydrous  other, 
beatens  ot  low  boiling  petroleum  ether;  kfanalerred  to  a  tilter  and 

means  ot  a  pomp  from  tin-  compounds  not  ■  oinbinwl  with  tin*  calcium  shloridtl 

i.v  repeated  washing  with  ether,  etc.    Tin-  mixture  ol  gsraaiol  caldom  chloride 

and  ol  calcium  chloride  tluiH  obtained   in  deoomposed  by   water,  the 

i  nil  washed  several  times  with  warm  water  and  tinnliy  distilled  with 

i  rapor. 

The  separation  ol  the  geraniol  from  mixtures  by  this  method  hi  no1 

quant rial ivt>.    Moreover,  the  oil  to  be  worked  with  must  consist  at  least 

one  tmii'iii  ol  geraniol,    The  separation  of  gvanlo]  from  citronello]  is 

-ribed  by  Platan  aodLabW,1  thai  ol  geraniol  from  tertiary  alcohols, 

barptneol,  by  Btepfaan.*    When  only  small  amounts  of  material  are 

Jlable,  ir  is  better  to  use  tot  characterisation  the  diphenyl  nrethaae 

ol  gsranio]  (CsHs)sNOOOCioHit,  first   roeoimnended  i»y   Erdmann   and 

Until '  (1896)  for  this  purpose.    Por  the  preparation  of  tills  compound 

tin  authors  cited  give  the  Following  direcMouN:5 

L.O  g   al  "ii,  l.'i  £.  of  diplienyli/arimnii -lil«n-iil«*  him!   l  ,£8  g.  i.f  pyridine 

heated  for  two  boom  in  s  boiling  water  bath.    The  prodacl  of  the  reaction 

mated  with  water  vapor  and  the  residue  solidifying;  on  cooling  recrretaUised 

n   alcohol,     if  much  citroneHol   is  present   al    r 1 1 ■  •   same    time    with    the 

>jprarih>l,  ii  is  difficult  to  obtain  b  purs  preparation  ae  dtrondlol  also  yields  ■ 

dipbenyturethane,    which    remains   liquid.     In    fcbfil   ens    nrefcbanes  an   Una 

obtained  ol  a  knew  melting  point  (Aft— SO*),  which  yield  the   pare   cKphenyl 

nr>-i  1 1 ;  1 1 1  •  ■  of  geraniol    ui*  tin-  im-ltiinr  ft  ant  K2."J    only  after  being    riiryslidlijed 

■  d  times  from  alcohol* 

■  i-.nii'il  is  to  be  still  further  rJiatacbsriiad,  ii    may  be  eonv< 
ilito   citraJ    by    oxidation   and  fchia  into  oitrryl-jg-naphthocirjohrmiriic  ar.id 
(sih'  i-ilral).     For  this,  purpose   tin-  alcohol   must,   however.   I»>  already 
f.iirlv  pure,  and  musl   contain  no  lioalool,  as  this  also  yields  citral  on 
In1  n.n  wit h  chromic  acid  mix! ure. 


riTHONEU.OL. 

Ottronellol    ("Reuniol"    Reese,    Nam-hold;   ••Rliodiriol"    BarbSsi  and 

Bouveault)    ("ihII-h"  >.    differs   from    Ihmlool    and    -reni  nio]  hy  twn   atoms 


I)  J  mini.     I.     prakt.    l'1ii<m,.    II 
p.  MB;    SO,  p.  '■"7 

I  I..-.,,,  oaotrbl.,  '<<■.  p.  i"'.n. 


a.  Jnurn.  f.  jirnlo.  cin -tn ..  II,  60.  p.  254. 

*■>   inurn.  r.  prattt.  Cheat.,  it.  08,  p.  46. 

i  ..urn,  f.  itrnkr.  ('hem..  II.  B6,  p.  26. 
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fii-rii-rnl  P;irt. 


>A  liyilrojrcn  iiicm- in  I  In' in- ili-iMili'.     Although  it  appears  to  stand  in  Qkm 
rein t ii hi    to   the  alcohols  cited  and  especially  to  genuiiol.  both  b 
primary,  the  reduction  of  geranio]  to  eltroneUol  hns  ho  far  liem  hw» 
i  essta).    (ii-ranir  acid,   however,   sat  been   reduced   to  oitronellk 
(Tfemann,1  1696). 

i "ir i-iiiii-liui   li.-is  niilv   ivi-iMitly   been   obtained   in  a  pare  state 
characterized  as  an  individual  chemical  compound.    Mixtures  <>'  it  with 
geranlol  have  been  Formerly  described  under  the  Darn*  nf  ■  ■  I •  i n »•  liin .1" 
(E.knn.-  1801j  Barbier  and  Bouveault,"  1894)  or  "Retmiol"  (He* 
1894).    The  "Boseol"  o!  Markownikow  and  Befonnatsky,*  (1808)  r 
was  said  to  be  the  main  constituenl  o1  rose  oil,  it- •  ^  also  shown  itsel 
be  a  mixture  of  gernniol  nn<l  i-itronellol.    Thi-se  mixtures,  considered  u 
individual  compounds,  were  partly  obtained  from  rose  oil,  partly  inim 
the  trn.'  geramum  oils.    Now  it  is  known,  that  there  occure  in  ! 
nils,   besides  geraniol  a  second  alcohol  CioHsoO  in  larger   or   ami 
ipmnt itiHH.  which  on  accounl   of  its  identity  with  the  alcohol  CioHmO 
prepared    by    Dodge    by    the   redaction   of  citronellal   h?w   been   calted 
dtronelloL    Co  ii»-  gezanhua  oilsthu  alcohol  occurs  as  a  mixture  of  both 
optically  active   modifications,   the   laevogyrate   predominating.     j 
Oil,  however,  contains  only  t-dtroneUol.    In  addition  to  the  free  alcohol, 
its  esters  of  the  fatty  acids  have  also  been  found. 

As  -.'I'Miiiul  ami  ritronellol  canool  be  separated  byJractionaJ  dis- 
tillation, either  as  surli  or  after  ©onvereion  into  esters,  i1  was  difficult 
to  obtain  pure  citronellol,  especially  since  tin-  calcium  chloride  method 
dose  not  effeel  a  quantitative  separation,  Pun-  ritronellol  was 
prepared  by  Wallach.  who  m  >t  !«•••*» t  ilu.it  geraniol  when  heated  with  ws 
in  nn  autoclave  to  250°  is  completely  decomposed  with  the  formation 
of  hydrocarbons,  whereas  citronellol  remains  unchanged. •  A  method 
of  separation  giveu  by  Tiemann  and  Schmidt'  (1896)  depends  on  tin 
ftu'T  that  geraniol  in  etiterial  solution  is  changed  by  phosphorus  iri- 
chloride  partly  i"  hydrocarbons,  partly  to  geranyl  chloride;  citronellol. 
however,  is  converted  into  a  chlorine-containing  acid  phosphoric  add 
eater,  which  is  soluble  in  alkalies  and  therefore  easily  separated  from 
the  other  compounds.  Tin*  crude  citronellol  obtained  by  Haponiflcatioo 
of  thf  aster  is  purified  by  distillation  with  water  vapor.    Bepamtfoi 


1 1  Bwtefate,  81.  ii.  280*. 
»)  Aivhlv   il.   riiarni  ,  '22V,  p.  8*0. 
si  Oompt.  rend..  11'.',  pp.  I'M.  B&4. 
*)  Journ.  f    prnkt.  Ch«n.,  II,  BO,  p. 
ITS. 


ni    f.  prakt  Chem..  [I,  i\  p. 

Bniebte.  27.  Ret.  p.  83S, 

«>  Niwhrlcliten  <ler  KrI.  Qm,    I    ffta.  »u 
HfltUnRMI,  1H1HJ,  I.  p.  M. 

-\  DertcbN-,  ■_•'.!.  p.  Hil. 


i  successfully  accomplished,  when  a  mixture  of  both  alcohols  is  heated 
\<>  _'<m  w ii h  plitlmlic  m-iil  anhydride.  Geraninl  is  destroyed  by  1 1  •  k  — i 
treatment,  vvliilf  citroseUo]  w  concerted  in'"  the acid pbthaUc acid se 
i in-  sodium  s;ih  of  which  is  soluble  in  water  and  can  be  saponified  by 
alcoholic  potassa.  Another  method  of  separating  oil  ronellol  ami  geranial 
i<  described  by  Platan  and  IjiIiInV  who  eoake  usi>  of  the  pathatie  acid 

re, 

Arriiii-iiiiiv,  dtronsllol  can  be  obtained  from  the  corresponding  alde- 
hyde, eitronellal,  by  reduction  wifcli  sitlium  amalgam  and  glacial  acetic 
■dd  (Dodge,*  1880;  and  Tiemano  and  Hi-hiiiidt.:»  1806),    The  deattro- 

ute  modification,  however,  is  produced  by  this  breataient.  It  may 
also  be  ntioned  here  thai  WaDaeh4  (1894  and  i*!»7>  bus  obtained 

alcohol  CioHseO  by  splitting  the  cycle  of  menthonitrile  and  iuversioa 
<ii  tli.'  resulting  aliphatic  compound.  This  possesses  great  similarity  to 
oitronellol  and  is  possibly  identical  with  it. 

Purv  citronellol  is  a  colorless  liquid  <»f  a  pleasant  rowi^likf  odor, 
Bust  than  gsraniol  according  to  the  manner  of  preparation,  it  shown 
alight   variations  in  iii«'  physical  properties.    WalIachH  determined 

roneUol  (reuniol)  prepared  by  his  method  the  following  constants! 

B.  p.  114— II  I    Ol   12— l:i  una  ;   dgi  ==0.856;   nnsr  =  1.45000; 

according   to  Tiemann  and  Schmidt,4  (1896),  d-c$troneHo]  formed  by 
the  reduction  ol  citronellal  possesses  the  following  properties: 

B.  p.  117—118°  at  17  aim.;  dii-B       0.8505;  m>u.«o  =  1.45650; 

[«]uiT-rv°  =  4-4°. 
iriiiiHM-tiui,  prepared   from   row  oil    fay    fans    phosphonu    trichloride 

.oil,  boOa  under  a  preaaure  of  ljSmm.  at  1  l.'l— 114°,  baa  d2o°  —  0.8612, 
i»d=  1.46789  mil   turns  the  plane  of  polarised  light  4°2<>'  to  thn  left.* 

Por  the  alcohol  obtained  from  gerauiuiu  oil  from  the  island  ol 
Reunion  by  a   method  similar  to   th.it    of   Walloon,   Bchjmmel  &  Gov* 

ton  ml   |  I.S'.l.Si: 

H.  l«.  825— 220c  al  764.5  mm.;  dia  =  i».no2;  i»du ■•  =  1.456]  1 ; 
[«]n=-l°4l»' 


■  i  <  ii.ri.   Outffbl  .  T0«,  p.  i"0J. 
- .   Lmn  Cbem.  Joorn..  1 1,  p.  ««;:;. 
*,  Bartebte   89,  p.  BOS, 
*>  LivbLic'Mi  Aiuiiilen,  jITs.  p.  816;  21»6. 
p.    13*. 
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General  fart. 


Citronellol  in  inu«'li  more  stable  tlmu  nvrmiiul  a-nd  is  not  aflecl 
beating  with  alkali    When  shaken  with  1"  percent  sulphuric  acid  ii  ia 
converted  by  i1ih  addition  of  water  into  a  diatomic  alcohol,  Erotn  whiek 
dehydral  lag  agents  regenerate  tftronollol  fTiematm  and  Schmidt -'  1  s!»ii 
To  obtain  from  il  a  cyclic  hydrocarbon  CioHis  by  splitting  oil 
has  90  far  been  impossible.    As  mentioned  above  several  inet»haG# 
-•i-|t;ir;i r imi  friiiii  other  alcohols  have  been  based  on  its  stability  t« 
pnosphorus  trichloride  in  1 1 1  •  ■  cold  and  tlie  combined  action  of  beat  and 
pressure  in  the  presence  ol  awter. 

On  oxidation,  citronellol  as  primary  alcohol  is  first  ivertod 

the  aldehyde  cjtrone&al  CxofiuOi  which  can  lw  again  changed 
alcohol  by  reduction  with  sodium  amalgam.    The  change  to  the  aids 
byde,  however,  is  no  mora  quantitative  than  that  ol  geraniol  to 
Kurt  ber  oxidation  products,  Ukech  roneflic  sm  i'l  etc.,  are  usual  1; 
ri'iiMii.-uiii  and  Schmidt,8  1897).     H  citronellol  is  first  hydros 
cold  'hind-  permanganate  solution  and  the  resulting  polyatomic  alcohol 
further  oxidized  with  chromic  acid  mixture,  acetone  and /S-metbyladipinit 
acid  are  obtained  as  decomposition  products.    The  latter,  Bocording  to 

the  material   used,   is   mot ■  teas  optically   active  or  Inactive  kWi 

1  hi'  corresponding  variation    in    melting    point  from    82—  '"'•       Saw 

citronellol  can  be  converted  into  a  cyclic  alcohoL  isopnlegoi,  and  n 

this  info  pulegone,  citronellol  bas  been  regarded  by  Tiemann  and 
Schmidt8  (1896)  aa  dimetbyl-2<6-octQnc-2-ol'8.  CHa.C(CH5):CB  Cflj, 
CH»,CH(0He)CHa.CHtOH. 

Tht*  eatera  of  citronellol,  of  which  the  acetate  occurs  in  volatile 
dils.  in-.-  readily  obtained  by  treatment  of  the  alcohol  with  the  res] 
arid  anhydrides.  The  acetate  is  a  colorless  liquid  <>f  a  pleasant  odoi 
faintly  suggesting  bergamot  oil.  According  to  Naschold*  n 
under  15 mm.  pressure al  I21i5°;  according  in  Tipiiuuni  and  BchniMt1 
[1800)  at  1  in— 121°  and  baa  dit.s  —0.8928:  ih.it.-  =  1  J4"r, 
[«]d  =  +  aw. 

Tha  acid  pbtbaUc acid  eater  formed  bylieating  citronellol  with  pht 
miihunhyiliiili'  is  distmgnuhed  from  thai   of  gerauiol  ii\  being  liquid, 
Inn  gives  n  well  crystallised  silver  salt,  from  which  pure  cdtronallol  nU 
be  regenerated  (ErdmanD  and  Huth,*  L897). 

Tin*  imaracterlEation  ol  citronello]    is  effected  by  i»n  oxida 
cttronellaJ    (see    t  Imh >   which    in    easily   identified    by    conversion    i"'" 


1 1  Bflrifihte.  40.  p.  POT. 
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Tin1  Mor?  i  'inniHiHilv  Occurring  Constituents  of  Tol&tile  on.-,. 


ISO 


fftrim.'liy]-/3-]i.-i[»liTnriiiriiimiiiii'   jn-i«i    or  by  the  Bemicarbaxone    melting 
a1  92.5*  (Ttemann  and  Schmidt,5  IhjiTi. 


of  ih.'  aromatic  alcohols  bu1  tew  bare  bean  found  in  volatile  "il*. 
Bensyl  alcohol  seems  to  occur  as  beasoate  and  cinnamate  in  Peru 
balsam,  the  tianamate  has  also  been  found  in  storax  Small 
nmouutn  of  tlit*  free  alcohol  are  repotted  to  occur  in  Peru  balsam  and 
the  oil  of  the  cherry  laurel.  Cinuamic  alcoho]  and  ite  reduction  product, 
phenylpropyl  alcohol,  occur  ns  acetates  iii  cassia  oil;  the  former  occurs 
also  as  cjnnamate  (etyracin)  in  etorax. 

afore  frequent  is  tl scurrence  ol  kydroaroiaatic  alcohol  both  as 

■~  and  in  iIm'  free  state.  T\u>  following  representatives  of  this  (group 
h.iv.'  Itt-t'ii  I'ouml:  siibinol,  I'ldlliuO:  Ihujyl  nlrohol.  tci-pinrol,  bqrnao], 
.11   of   the  composition   OiofiisO;    and   menthol,   CioHsoO.     Wtm 

sabinol,   thnjyl   alcoho]  and    menthol  hays  been  found  in  but   01 tl 

each,  terpineol  and  borueol  have  been  found  more  frequently  in  volatile 
oils. 

Tkhpjnkoi.. 

By  the  aetkua  of  dilate  sulphuric  add  on  terpin  hydrate  the  liquid 
terpineol  ol  oommerce  is  formed,  which  is  not  an  individual  substance, 
but  a  mixture  of  Isomeric  compounds  CieHisO.    From  blw  results  of  the 

oxidation    experi ats   carried    "in    by    Tieraaun    and    Bohroidt8    in 

is'.ir,  the  conclusion  may  In*  drawn  ihni  the  solid  inactive  berpineol 
the  melting  point  R5C  is  contained  in  it  in  eoasiderabla  quantities. 
In  nature,  however,  only  the  individual,  solid',  either  optically  inactive 
or  a'-iivv.  terpineol  appears  bo  be  found,  the  constitution  ol  which  was 
cleared  up  by  the  researches  of  WallacH*  (IH'.n — 1806),  and  of  Semmler 
;iini  Tiemann4   (1895—1896).     Although  liquid   terpineols   have  been 

kted  from  cardamom,  keseo,  and  tcoromoii  oils  and  recently  hIko 
from  marjoram  oil,  ii  seems  probable,  however,  that  these  may  also  be 

olitai I   in   the  rtolinl  st.jitc.  i-sp  viully  ninre  if    lifts  been    found    Unit     I  hr 

cardamom  oil  can  be  obtained  in  0  crystalline  form.* 
Solid    inactive   terpineol   occurs    in    cajuput   oil;     the    laevogyrate 
qodulcataou  is  contained  in  uiaoulj  oil,  the  dextrogyrate  ii«  lovage  oil, 
cardamom  and  marjoram  oil,  in  Ui<<  latter,  however,  in  tin*  liquid  form. 


v>  Berldn.-.  89,  p,  84, 
»<  Iterli  lit,-,  9S,   p.    ITS*.. 

I    ■  HfB'H  Aniwtcri,  27:..  pp.   lot.  l.'.i,;  J77.  p.   MO;  U'.il  ,  p,  :i\2;  llurlrh  I.-.  SB.  p,   1  77». 
*>   Berlrhtc.  2K,  pp.    177*.  2189;  29,  p.  2G1U. 
•i  Berieht  von  B.  .v  «'....  Oct.  1*'.'7,  j>-  9. 
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Besides  these,  liquid  terpineolj  in  regard  to  the  rotatory  power  of  winks 
no  statements  hi-''  nmd.-,  hns  l>i>cu  found  in  i-umplior  nil.  kuromoji  oil. 
ke.sso  and  erijreron  nil. 

Artificially,  inactive   t > ■  1 1 ■  i 1 1 •  ■ « ■  I  is  formed  according  u,  b   i 
Bouchardal  and  Voiry'  fl887)  by  the  action  of  very  dilute  -• 
acid  on  terpin,   but   H  ifl  noi  easy  to  separate  the  solid  from    bhe  liquid 
terpineol   obtained.     More  successful   is  the  preparation   of   the  sofSd 
optically  active  inodiilcatLons  from  'I-  or  l-limonene  monohydrobromide 
by  boiling:  with  silver  oxide  or  lead  oadde   according   r.>   ih»-   method 
given   by  Semmter1   (1895).     In   the  ehmgrieBl    manner    they   can  hi 
obtained  aye  acetatea  by  the  simultaneous  action  of  glacial  acetic 
;m.l  sulphuric  add  (see  under  campbene,  j>.  112)  on  tin-  b'monenea,  or 
glatiaj  acetic  .nil i  mid  zinc  chloride  on  the  pawnee  (Ertechil 
L896).    Purfeher,  the  formation  of  optically  active  solid  kerpineolfl 
linalnul  liv  jir.-ti.    ;ni.l   anhydride  or   Connie  acid    iSf.ph.ni.'  1898), 
w.-n  ;is  ui  solid   inactive  fceipineol  from  gera-niol  and  formic;  acid*  are 

\vi.rtli_v  Ol  mention. 

The  solid   tsrpineol,  which  possesses   the   charactorietic   lilac 
of  tin-  liquid  r-uiiipdimd  only  to  ji  small  extent  and  is  readily  solnbfe  i" 
organic  Bolvente,  has  tftra  Following  proparti 

B.  p.  -217— -2\xj  nt  760mm.;   lot— 105°  at  10mm.;  din  ={MNI5- 
0.940;  nir.-i,    =1.48084;"  m.  p.  86V  (WaUach,  L8BS). 

The  optical   activity   varies;    the  higfres*  deviations  observad 
tor  d-OTpin.-Mi  from  cardamom  oil  [«Jo=-r"88°fll'  (Schimmsl  1  Co.)»a  far 
l-t.Tpineol    from    niaouli    oil    [a]„=—  2°l0'    ( B(>rt mini."    L898).      Willi 
iiniM' 'i;iiiy    prepared    l-terpjneo]    [a]„    has   been    observed   as   mgh    as 
— 117..".°  (Ertflchifcowsky1.0). 

In  their  chemical  behavior  the  inactive  and  active  modification! 
completely  alike;    for  ;i    fan   derivatives,    however,  Hlight    differences  iii 
Hi.'  melting  points  save  been  observed.    Terpineol  i«  a  tertiary  oDjsatB- 
rj»  !-•*>  i  alcohol,  which  yields  with  bromine  and  nitrosyl  chloride  addi 
products,  ol  which  the  latter  as  weM  as  the  nitrolatnines  produced  from 
it   by  ti.-jii in.'iii    with  bases,  are  very  well  suited  foi'  rliaracterisat 

i)  Compt.  wad.,  t04,  p, 

>>   H.rl.lii.-    SS,   p.  SLBB, 

m  foura.  d,  earn.  |.i>>-.-.-ii,-m.  Qm„  28,  p.  182;  Al».  Boll.  Hoc.  chlm.,  nt.  I 

•  t  .lourn.  f.   priikt.  I  l.i'iu..  II     58,  p,    10©!  II,  "i<».  p.   849, 

»)  i  >u.m.tv  ji  i  i..n«  In  the  IfcbOlfctorj    ol  S,  I 

«)  Bm  p     HO 

1 1    l.lel»lg'»  Antial-ii.  275,  p    104. 
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•  iii.  Boo,  chin.  .  Ill,  B   p,  \M\  Comp.  P.-U.1..  in;,  p,  1072. 
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Tin-  More  Commonly  Occurring  CooatHaenta  of  Volatile  Oils. 


(see  p.  142).  By  the  actios  of  hydrohalogen  adds  the  corresponding 
dipentene  dihydrobalides  are  produced,  "»f  which  the  dihydriodlde 
CioHisIi  i  in.  p.  77—78°)  formed  by  shaking  with  concentrated  hydriodic 
acid  iimy  be  uwd  for  tin-  rapid  detection  of  tsrpineol  (Wallm-h.1  L886). 
Toward  mineral  acids  and  also  some  of  I  'In-  organic  acids  the  aleoh 
rather  unstable.  Whereas  by  shaking  with  dilute  sulphuric  acid  it  in 
converted  into  terpin  hydrate  (Tietnatin  arid  Schmidt.-  lHJlo),  by  boiling 
witii  tiiis  reagenl  water  is  abstracted  with  Che  formation  of  berptnene, 
besides  a  little  dipentene  and  cineol.  Bhnttor  in  action  is  potassium 
hisulphat.-.  which  yields  mostly  di]ient<-iie :  further,  phosphoric  .- 1  •  -  i  <  1 
wliirii.  besides  small  amounts  ol  terpiaane  and  cineol,  yields  mostly 
t i - i-y •  i 1 1 « ikne :  and  oxalic  .'ii-iii  whirii  likewise  yields  berpinotene  (WaHaeh,' 
]s'.y.\  Baeyer,4  1894)-!  Acetic  acid  anhydride,  especially  on  beating, 
■too  ■•"•is  tus  dehydrating  agssri  with  the  rortnatton  of  dipenteiw,  so 
iluit  it  in  impossible  to  convert  terpineol  qoantitatively  into  itn  ester 
i.\   I- nlin.L!-  wit h  iiii--  reagent!  (Ginsberg,8  1N!»7). 

By  arid M  ton  with  dilute  permanganate  solution  terpineol  ii  Bxtri 
converted  i » i  ■  <  -  n  polyatomic  alcohol  CioBsoOs  [m.  p.  L23°),  from  which 
I iy  oxidation  with  chromig  acid  mixture  ;i  betolactone  CioHi«Oi 
mi.  p.  54°)  is  produced-     The  study  of  this  compound  has  been  very 

UHeful    in     th»*     determination    of    tine    constitution    of    t.i  pimi  il.     wfajefa 

accordingly  is  regarded  as  duterpeBe-S-ol.* 

lib      CHi, 
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By  tin-  iiii-t^i-tii  n\iiiiitio]i  df  tin-  terpineol,  alwo  of  the  betolactonfi 
with  chromic  acid  mixture  or  nitric  ; i ■  - ■  •  i  n  rpenyiic  and  berebio  aside 
are  Batmed  (Tiemann  and  Mahln.7  1896;  Godlewskj,8  1899). 


».i    Mi-lilie'N  Annalen.  230,  p.   284. 

rtebte,  38,  !•.  17S1. 

i  ltMK*fl  aihn, ],-.,.  ■:-...  i.j..  km— 108. 
*i  llerirhte,  27,  p.  417 

i.oni.  <'cmrn1bl..  p.  417;    Derlchl  vim 
1  807. 
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lirllil.tl    P:ill. 


Terpineol  is  ol  especial  interest    in  io  far  as  ir  can  i-rtecl 

into  derivatives  of  carvone  bhrongh  tin-  tzCbromide  ami  nitrosocliloridt 
(Wallace,1  1H04-  96). 

Tin-    alcoholic    hydroxyl    group    of    berpinea]   reacts 
isocyanats,  when  the  two  compounds  are  mixed  and  allowed  to 
some  liiiK'iii  nimii  iiMu|!Hrjiiiin\    Sometimes  crystals  ol  dSphenyi  nrw* 
first  separate;  from  which  the  remaining  Liquid  mixtnre  can  ; 
hv  treating  it  with  cold  anhydrous  ether.    On  carers!  i  blond 

the  solvent  the  methane  separates  out   in  line  needles.     Becrystalhsed 
from  alcohol  ii  pnnaiMfltir  t%r  ipftHfog  p^fa*  118°  (Wallach,*  1898),    TV 

compound  obtained  from  > « j  >  i  i  <  - ,- » 1  i  >-  active  i--n-i I  is  iik<-ui>- 

;irii\'i-.    Tin-  urrtluuii-  <-.'iu  Ue  usi'il  for  identification. 

Pot  the  purpose  ol  identification,  the  aitrosochk>ride  is   aspecialfy 
adapted.    according  to  Wallach1  (1898)  it  is  prepared  in  the  foi 
manner : 

In  g.  of  terpineol  are  dissolved  in  15  eo.  of  jjcladnl  aeetie  at M  and  1  I 
ethyl  nitrite  and  after  strong];*  QDOttUg  in  ■  iiveziutr  mixture  a  solution  ol  ,;" 
■  ii  hydrochloric  acid  in  an  equal  volume,  ol  Klacial  acetic  add  ih  added  drop  bj 
drop  and  with  constant  shaking:  when  tin;  reaction  is  completed  the  oitztMO* 
chloride  farmed  in  precipitated  by  ice  water.  It  separatee  as  an  oil,  but  soon 
becomes  crystalline.  The  solid  product  can  Ire  purified  b.v  reerystalliratfoo  from 
lini  .-M't-tie  ether  or  methyl  nlcoliol  and  then  melts  at  112 — 113°. 

By  treating  the  oftroaochloiide  witii  piperldine  is  alcoholic  Botatfon 
terpineol  oitrolpiperidine  GieHiT{OH)t90NCsHio   in  obtained,  wh 
difficultly  soluble  in  ether  . i 1 1 1 1  crysl allises  from  hoi    methyl  alcohol  In 
needles  ol  the  melting  point  159—180°.     This  statement    by  W"« 
refers  to  a  preparation  obtained  from  optically  inactive  terpineo 
aitrolpiperidine  obtained  ivout  she  optically  active  terpineol  melts  several 
degrees  lower,  namely  jii  151 — 152°.4    With  aniline  the  nitrosochloride 
yields  the  terpineol  nitfolaniline,  m.  p.  155 — 15€ 

[li    ruiiiii-rl  inn     with     terpineol     o'l'piil     liydrnle    may    U'    brieil'. 

sidered.  Thin  stands  in  '-lose  relation  to  terpineol  mid  ih  formed  from 
it  by  hydration  in  the  presence  <»i  dilute  adds.  According  to  older 
statements  ir  is  Baid  bo  occur  Id  cardamom  and  basiltcum  oils.  Recent 
aba  i  vntioiiK.  however,  corroborating  this  statement  have  not  iteeii 
recorded.  En  all  probability  terpin  hvdrnte  was  nut  originally 
in  the  oil.  but  was  fanned  only  after  standing  for  some  time 


..   1,1.-1. If-  Aiinnlun,  IBli  I'-    UOj    891 
»)  LIchliKH  Annaten,  976,  p.   104. 


1}    I„k'blK'ti  Anrialin.  2TT,   p.   190, 
»i  Bertcbt  von  8.  i  (  a.,  Apt  II  I 
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nool  occurs  in  Mm  free  state  is  both  opt  n-.-iiiy  active  modifications 
in  rii»'  form  of  i>Hit«r  mostly  in  ihr  laevogyrate  modification.  The 
imriH'ii-i  .iiiipiior  from  l/i\\  oinit.-uui/i.s  campbora  consists  of  d-borneol, 
while  ili«-  NgAi-camphor  (or  X^ni-i"n)1  from  Stomas  ba  ftmmftfera  is  tin- 

rrate    modification   or  borneol  found  in  nature.    d-Borneol  has 

fttSO    I >.  •  -i i  lulliiil   iii   sj.iki"  ,niil  i-i.sm|ii;i1v  oils,  ns  Wi-ll  ;i-i  iii  Si.-iiii  i-:iril.Mriuiiti 

oil ;  I-borneol  on-urs  as  ♦>sti>rs  anil  also  in  thp  fm*  State  in  iitrom»lla  oil 

ihr  nil  ol  M<-)trir;iri;i  jmrtheniuiii  as  well  Bi  In    vali  >riun   ami   Io>nmo 

oils,     in  tin-  (wii  latter  nils  it  occurs  as  acetate  nod   isovalerianate, 

Partner,  borneol  d  shown  in  be  present  in  «ro]<l«ui  cod  oil,  in  tin- 

aitfl   from   nap:**  Mini   thyme,   us   well  as  in  tln>  oil.-*  from  AriBtaJochi& 

mpeat&ria  and  A.  reticulata,  i <u »  no  statements  as  in  cbe  direction  ol 

'it. ii  of  rlic  borneol  found  nit'  reeordad<    Tin-  acetate  of  bbja  alcohol 

m  ili'-  characteristic  fir  o<lor  and  tonus  a  latge  constituent  of 

I  i  onMerous  offa, 

Artificially.  l»nni»'ol  is  most  n-mlily  obtained  ikmh  d- or  L-camphor 

Ction  ivirh  sodium   in  alcoholic  solnlioii  (Wallarli.-  INK.",)  <>r  in 

indifferent  solvents  !l{^■<•klnall^.•■,  1889);  the  l>orm*ol  t.hiiN  prepared  is, 

never  pore,  but  in  a  mixture  "i  Ki  irm-i ii  and  leoborneoL    In 

alcoholic  solution  less  isoborneol  is  (ormed  than  in  Indifferent  solvents 

In  tin*  latter  uaae  there  is  obtained  us  by-product  about  G  percent  of 

camphor  pinacont  (Beckmaun,*  1897).    From  tin*  mixture  of  the  two 

borneols  pare  borneol  can,  however,  •"•  ^ip; t t-.it.M i  i.v  neetyli  nation,  nn-i 

cation  of  tln>  bornyl  ftcetat*"  which  crystallizes*  out. 

Pare  bon l.  recrystallised  from  Ugroin,  forms  brilliant  laminae  Of 

plates,  which  belong  to  the  hexagonal  system  (Traobej*  ihs>  t ).  it 
-  ;in  odor  eomewhal  similar  to  (hat  of  camphor,  nml  remanding 
oi  amber,  it  melts  at  30$— 304°  (with  preparations  containing  iso- 
borneol  al  206—  308 :i ;  the  boQlng  point  lies  at  212°.  Uks  camphor, 
lioni«'ol  is  mIho  somewhat  volatile  at  ordinary  1  <-m |wtm turf,  hut  not  bo 
the  same  HXt^nt.  Tin-  h j n -  i ti «  uravity  is  ivportcil  by  Plowman  "  (1H74) 
to  bf  1  oil  for  il  l.oin.'ol,  1.03  for  l-bonii-ol. 

Beckmann*  ( '89  A  '.'7)  found  the  rotatory  power  ol  d~borneol  b 
4-87.44*     In  agreement  with  this  niv  tin*  stati'iiii'Tits  of  Hullri  s  (18891 


I  i    HrriHit   S.   ft   DO.,   April   ISOB.,   |l.    J"4. 

>lg '«  Annalen.  2.10.  p.  T25. 
•  i  flrrlrhte.  lit .  Bef.  p.  831, 
».  .Iitiirn.  I.  prftkr.  ChftU.,    it.   SB,  p.  Bl. 

.'..urn.   f.   prnkt.   I'hi'tii.,   U,  49,   1>,   -t. 
*)  PharlD.  Journ.,  III.  4,  p.  TIC. 


•i  Mi-Mk'n  Annnlcii,  J.'.n,  p.  868; 
Journ.  f.  pr&kt.  Ohein.,  II.  B6,  p.  81. 

-  I  'itmpl.  rend.,  Hill,  BO;  hiy  nlH.. 
Ifftltrr.   Coupt  rend..   11J    (I  Hull.  p.  US. 

mi  Mm  iniiuiMni-  of  the  rwlrral  oo  opt-lenl 
maivlty. 
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who  determined  for  the  alcohol  regenerated  from  the  Drystattiiad 
acetate,  [nj>  to  beHr87.68°.  Natural  l-bomeo3  poooooooi  according 
to  iwkmnnn,'  [a]D=— 87.74°,  according  to  Baffler,*  (1889) Wo— - 
87.77°.  A  slightly  higher  rotatory  power,  namely  ["]i>  —  — :5-'  - v  '-■"- 
observed   for    the    k-borneol   occuring    under    the    rial s    Ngmi  fin 

(S.I.i.llll.rl  ft  <%.»>. 

Tin*  dextro-  and   1 1  «•  -   taavogyrate    modifications   of    borneol 
ronijilfii'ly   alike  in   their  chemical    behavior.     although  borneol 
kiii orated  alcohol,  it  tonus  loose  addition  products  with  bromine  and 
hvilroli)ilo^<»us  (WaUach,4   1885),  which,  however,   are   not    suited   fat 
obaractei  iz,ii  ion.    Ah  secondary  alcohol  it  ie  flrsl  converted  by  oxidaf 
into  tin'  corresponding  ketone  CiqHmO,  camphor,  h  reversal  in  ro 
not   taking  plmv.     is.v  usin^r  nitric  odd  as  oxidizing  agent,  oxidal 
products  of  camphor,   like  earapboric   acid  >"t<---  atoo  occur.    Toward 
dehydrating  agents,  lik<-  zinc  chloride  and  dilute  sulphuric  acid,  borneol 
is  very  Htuble  (Bertram  and  Walbannu*  1884).    In  this  respect  it  diffrr* 
greatly  from  the  isomeric  isoi..n  m-ni.    Phosphorus  pentacMoride  conwe 
it    into   bomy]   chloride.     When  tins  is   boiled    with  aniline,   ly.h. 
chloride  \*  split  off.  mill  camphane  is  produced, 

\s  already  mentioned,  borneol  nlso  on- urn  in  combination  withfatft 
.- h •  i ■  i s  in  volatile  oils:  more  commonly  as  tin-  acetate  of  l-boraeol,  trhkb 
lias  so  far  been  shown  to  Im>  present  in  the  oil  of  Abies  alba,  hemlork 

oil,    oil    of    PSeea     niurrn.    in    oil    of    Finns    Inlrhmnii   as    wall    ■■>- 

oils  of  /Hues  bsisanxea  and  .1.  oAoadeoais,  further  in  valerian  and  kj 

nils.  Iii  addition  in  (these  it  Ims  l»fii  shown  to  In-  present  iii  the  oiln 
of  MOOS  iu(hiI;iii;i.  golden  rod.  S;iturej;i  thymhm  and  Thymus  CApitM 

but  it  is  not  known  in  winch  modification. 

Ilomyl  acetate  is  the  only  Fatty  acid  ester  of  borneol  which  will 
cfystallise.  Prom  petroleum  ether  i1  is  obtained  in  rhombic  hem 
crystals,  which  metl  al  _"•»'  (Bertram  and  Walbaum,*  L898).  Bma 
borneol  is  (airly  itabls  toward  acids,  its  esters  can  be  prepared  either 
from  borm-ol  and  urid  i-liloi  -ides  or  nuhydrides.  They  all  poaOQB 
an  odor  similar  to  the  acetate,  the  intensity  of  which  duninfa 
uiiii  increase  in  the  molecular  weight  of  the  acid.  Techugaeff' 
(1898)  reports  on  the  properties  of  fcht  fattj  acid  esters  of  l-borneol  na 

follows: 


1|    LU'IiIr'h  Aiiiinli-ii,   li"H.   p,  .'!".'t ;    .In  urn. 
t.  prnkt.  Chi-ui.,   Q,  BB,  p.    '-I 

f]  Oompt  rend.,  108,  p.  456:  tOB,  p.  OX. 

'  i    HerlHil  TOB  S.  &  CO.,  April  IMS,  p.  "I. 


m  Ueblg'a  Ammlon,  380,  p 

••  Joum.  r.  prakt,  CkMB.,  II.  W,  p.  B 

•)  Archlv  d.  Phnnn ., 

ti  BeKchte,  at.  p.  1*778. 
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B.  J*.  |  18  limn 

,90 

Kl, 

107° 

i  L8 
1  28 

1.0058 

Q  961  1 

—  gg  on 

-  m.  ii; 

—  44.4(1    I 

-  12.06' 

—  89.15 

180                   \\.\>:,:\:\ 

—  87.08 

Similar  statements  were  mode  bg  Bertram  sad  Walbanm-8  in  1898, 

For  the  characterizatioD  < it*  borneol  the  borny]  pbenylurethane  pro* 

duced  by  ili«'  action  of  carbani]  ia  used    it  melts  at   1  "Ih — 1 :4i»° ■■'  and  is 

optically  active  hi  the  same  direction  ae  the  borneol  from  which  it  is 

prepared.    Tbe  addition  products  Fori I  by  the  combination  ol  borneol 

with  chloral  and  hromal,  of  which  that  of  tli<-  chloral  melts  at  f»8 
(Haller,-*  1891),  that  of  'ii-'  brumal  nr  106— 10»d  (MInguin,6  18*3), 
can  also  be  need  for  the  detection  of  borneol.  Borneo]  may  also  •«• 
converted  into  camphor  by  oxidation  with  Beckmanu's  chromic  acid 
mixture  and  tliin  identified  by  its  oxime.  When  acted  on  by  formic 
aldehyde  in  the  presence  of  sulphuric  or  hydrochloric  acid,  borneol  is 

converted  into  dibon I  Formal  (CieHir.  0)*CHj  (Brochet,"  1899). 

Occasionally  ii  is  necessary  to  separate  a  mixtim  of  borneoJ  and 
iphor.    The  separation  can  be  effected  according  «to  Hatter's'  (1889") 

TiiPthtH]  by  beating' the  mixture  with  succinic  add  anhydride.     Hon I 

ia  thereby  converted  into  the  acid  succinic  acid  aster,  the  sodium 
■  a  which  iw  Milubk*  in  water  and,  therefore,  easily  separated  from  the 
camphor.  Instead  ol  succinic  aeid  anhydride  t&e  oorresponding  derive 
live  cif  |iiii  iiaiir  acid  in.iv  be  used.  The  esters  of  borneol  formed  by 
beating  with  benzoic  or  stearic  add  anhydride  an  difficultly  volatile 
and  --iiii  be  separated  from  camphor  by  distillation  with  water  vapor. 
The  camphor  may  also  be  converted  into  its  oxnras  and  this  removed 
From  the  mixture  by  shaking  with  aboul  -■"  percenl  sulphuric  add. 


Mknthol. 


Menthol   is  found  only   in   tin-    Laevogyrate    modification    as    '!»■ 
principal  constitnent  of  the  peppermint  oils,  from  which  it  separates  in 


'»  Thr  MUHe  vahii1  was  found  h.v  llnllrr 
H.  [880  tbi  iii.-  ni-riiit-  of  tbe  borneol  from 
>  itlfrtnri  oil  mill  Drmrobal*iiopa  |nv|»nivii  hj 
liuillitu    with  m. ctiiniiyflrl'le.    Oompt.    rend.. 

I"'.'.    |.p.    1».»    &    !'.l>. 

*►  Arrhlv.  ij.  Pnarid.,  281  .  |i 


I  -urn.   f.  priikt.  ClMin.,  Ii.  49,  i'.  5. 

»i  Oompt.  t.u.i..  1 1 2,  i'.  1 16. 

"i  Conpt.  rein!.,  US,  p. 880;  Bartraa 

&  Wallmiiii.   ■■ ■   5>8-   DO    !'■'■    d1 

"i  Doiopt.   n-n.l..  198,  i>.  019. 
Ompt.  rend..  1<>*,  p.   LI 
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crystals  "ii  cooling:.    Artificially,  it  Is  obtained  by  reductn 

and   pulegone   (Beekraann  and   PleSasner,.*    isi>n.     With   an    excess  i 
nasoenl  hydrogen  only  menthol  resulte  Prom  menthone.    When  solTrot* 
;iiv  used  which  do  nut  themselves  lilu-r.-i te  hydrogen   with  sodium, 
mentho-pinacone   also   is   formed.     I-  and   d-Menthone  yield    by    botl 
methods,    also    with   change    in    temperature,    n    strongly    laevof> 
menthol  mixture.     From  this  Umenthol,  melting  at   18  .  and  aligljt]] 
dextrogyrate    isoroeutool,    [bJd==  +  2^i    melting    •  ■  i    7k — 61°,   i 
leparated  |  Beckorann,'  t8©7 i 

M.'iiiimi  crystallizes  in  colorless  needles  or  prisms  belonging  '- 
hexagonal   system.     Ii   is  characteiized  by  b  strong  peppermint  odw 
unci  cooling  lash*,    lis  physical  properties  are  reported  us  follows: 

If.  |>.   12°:  b.  }•.  211..'°  under  785  pressure  (Artb,"  1880) 

M.  p.  42.3°;  l>.  p.  313.5    azukir  742  mm   pressure  (corr.);  d* 

for   solid.    .l,,|,: -  =  0.8810   for    liquid    menthol;     [«]»4s»=—  4QM 

molten  menthol  (Long/  18&2); 

B.  p.  215.5*  under  758  mm.  pressure;  auao     --4H   i-V  for  men 
in  mii  overcooled  molten  condition  (Power  and  B3eber,a  1894). 

M.  p   43°;    [aji>=~4&.8*  (in  20  p.  a  alcoholic  Boluliou) .  —  "7  T 
in  10  p,  c.  alcoholic  Bolntiou  (Beckmann,*  1889 J ;  nc*a°  —  1.44T9  i  BranL; 
1888), 

Menthol  is  n  saturated  secondary  alcohol,  which  by  the  abstraction 
■  if  water  with  potassium  bisutphate.  zinc  chloride,  «t«\,  is  convertvd 
into  the  hydrocarbon  menthene  fovHis.  By  reduction  with  hydriodk 
.mii]  and  phosphorus,  hexahydrocymenH  CioHao  i«  produced  (II 
beim,8  1892),  fjpon  oxidation  with  chromic  acid  mixture  the  eon*- 
spondlng  laeYOgyrate  ketone  GisfltaO,  menthone,  results  (Beckmann,' 
1889).  With  potassnim  permanganate  us  oxidizing  ag»mi  compoonde 
are  obtained  which  also  result  upon  the  oxidation  of  menthone,  ra 
ketomeuthyKc  add  and  Mnethyladipiuic  acid,  m.  p.  88—89°  la  » 
.Hire  with  these  results  the  accompanying  formula 


')  UtMjr'a  AanaJflii,  369,  pp.  SO  I  88. 

?.  Jinini.   I.   jh-mI.i     fli.-in.,    II     KB     pp,    19   A:   80. 

i  ksosJiM  da  ' 'him.  "i  de  ri.v-..  vi,  7.  p.  IBS. 

•»■  OBSa.  i  Vmrnllil.,  OS  ".  p    590. 

*)  l-lirirm.  RandMhau,   18,  p.  L89;    ArHilv  <l.  I'liarm..  iMJ,  pp,  84f  I 

<i  T.Ii'IiIr-h  p,  M7i   -l-'ur-n    f.  pimkt.  Cham.,  II.  BO,  p.   I" 

')  Ucrl-'iiir.  31.  i'.   l",7. 

-i  iu-r|,.-li t.-.  20,  p.  BBS. 
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CH 

I 
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ha*i  been  given  to  menthol.  Jiinger  and  Klages1  corroborated  this 
fonnula  in  1896  by  the  conversion  of  menthone  into  8-chlorcymene. 
That  menthol  .yields  eymene  when  heated  with  anhydrous  copper 
sulphate  to  250—280°,  had  previously  been  found  by  Briihl2  (1891). 

Of  the  fatty  acid  esters  of  menthol,  which  ran  be  obtained  in  the 
«nie  manner  as  those  of  borneol,  the  acetate  and  isovalerianate  have 
been  found  in  peppermint  oil.  They  have  been  investigated  byTschngaeff  * 
I1H98)  with  special  consideration  of  their  rotatory  power.  According 
to  this  investigation,  the  lower  esters  possess  the  following  properties : 


Formate* 

Antate 

Propionate 

&-Bntyrate 

B-Valerianate . 


B.  p.  (15  ram) 

98° 

0.9359 

108° 

0.9185 

118° 

0.9184 

129° 

0.9114 

141° 

0.9074 

Mn 


—  79.52° 

—  79.42° 

—  75.51° 

—  69.52° 

—  (55.55° 


Power  and  Kleber5  (1894)  report  that  menthyl  acetate  boils  at 
228°  under  702  mm.  pressure  and  that  aD  =  —  72°  15'.  With  formic 
aldehyde  menthol  forms  dimenthol  formal  CH2(OCioHu>)2  melting  at 
56.5°  (Broehet6)  The  methyl  ester  of  menthylxanthogenic  acid  (in.  p. 
39°)  and  menthyldixanthogentite  (yellow  crystals)  are  of  interest  because 
they  can  be  converted  into  menthene  of  a  high  rotatory  power 
iTwhugaelf.*  1899). 

With  its  peculiar  physical  properties  the  identification  of  menthol 
will  hardly  offer  any  difficulty.    If  it  does,  however,  the  menthylphenyl 


')  Berlcbte,  20.  p.  804.  s)  I'harin.   Hundnchau.    12,   p.    162: 

»)  B«ricbt«,  24.  p.  8874.  Archiv  d.  Pharm.,  282,  p.  658. 
•t  Berlcbte,  81,  p.  864.  «)  Compt.  rend.,  128.  p.  612. 

«)  Solidifies  at  a  low  temperature  and  »)  Berlchtes  82,  p.  8882. 

■dm  at  +  9°. 
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urethane  produced  by  the  action  of  phenyl  isocyanate  may  be  used  for 
this  purpose.  This  compound,  first  prepared  by  Leuckart,  melts  at 
111 — 112°,  and  is  optically  active  in  the  same  direction  as  the  menthol 
from  which  it  is  prepared.  When  heated  with  sodium  ethylate  menthol 
is  regenerated,  but  also  inactivated  (Beckmann,1  1897). 

A  further  derivative,  by  means  of  which  menthol  is  easily  character- 
ized, is  the  menthyl  benzoate  produced  by  heating  it  with  benzoic  acid 
anhydride.  The  ester  is  difficultly  volatile  with  water  vapor  and  melts 
at  54.5°  (Beckmann,2  1891  and  1897). 

The  separation  of  a  mixture  of  menthol  and  menthone  may  be 
accomplished  in  the  same  manner  as  that  given  for  borneol  (Beck- 
mann,3  1897). 


As  previously  stated,  the  sesquiterpenes  are  frequently  accompanied 
by  so-called  sesquiterpene  alcohols  CiBHgeO,  which  upon  dehydration  yield 
hydrocarbons  C15H24.  They  are  colorless,  and  when  pure  mostly  odorless. 
With  the  exception  of  the  liquid  santalol  they  have  a  marked  tendency 
to  crystallize.  The  following  table  contains  a  compilation  of  their 
physical  properties  together  with  those  of  several  other  alcohols  of 
different  composition. 


Formula 

=-  ^™  _-_-.=.  ,  ^  I-  _-=  ^ 

Matioocamphor I  C12H20O 

Ketwylalcohol 6 <  '14H24O2 

Santalcamphor7 Cinr^Oa 

Cedrol CisHaoO 

Cubelx-amphor ('loH-jflO 

Guaiol ,2 C15H26O 

IveduiiKiamphor18....  (.'isHg«0 

Patchoulialeohol ('ir.H2«0 

Se8qiiiter|mnh.vdrat« 

from  |>epper1B C10H16.2H2O? 

Santalol  17 CisHsaO 

Junip«>rcamphor,H...  — 

Ylang-ylatiK- 
(ramphor19 — 


M.  p. 

B.  p. 

Optical 
behavior 

«>4°« 

[oJd  =  —  28°« 

300—302° 

H5° 

155—100° 
(11  mm) 

laevogyrate 

l04_i(»r,° 

— 

— 

85-80°  « 

282°  » 

— 

05— (J7o,0 

248°" 

laevo|ryrate 

91° 

288° 
148°  (10  mm) 

™~ 

104—105° 

282—283° 

[a]j=  +  7.98° 
[«]„  =  _  1 18°  " 

50°>* 

— 

104° 



_ 

liquid 

107—109° 

[«]d  to-31° 

(d,8o=0.')80) 

(10—12  mm) 

105-100° 

— 

— 

138° 

— 

— 

i)  Journ.  f.  prakt.  f'hom.,  II,  35,  p.  29. 
*)  I.ieblR'n  AnnHlcn,  2*52.  |i.  81 ;  Journ. 
f.  prakt.  Chein.,  II.  8ft,  p.  10. 

»)  Journ.  f.  prakt.  Ch<»ni„  II,  .">.",  p.  17. 
*)  HOglcr,  Bericlit<>,  1«>.  p.  2H41. 


3)  Traubf.  Zeltachr.  f.  Kryatallojrr.,  22. 
p.  47. 

*)  Bertram  &  GildemetHter,  Archlr  d. 
I'harni.,  22N.  p.  4H8. 

i — >»)  S»*>  next  page. 
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Aldehydes. 

among  the  oxygenated  constituents  of  volatile  "ii^  characterised  by 
.-i  strong  odor  are  several  aldehydes.  Of  the  fatty  aldehydes,  acetaldehyds 
i--  tuiitH]  in  the  distillate  of  almost  all  seeds,  teovalerianic  aldehyde  and 
aostaldehyde  have  also  been  observed  in  the  distillate  •►f  various 
eucalyptus  nils,  of  cajep-ut  oil  and  peppermint  oik  The  aldehyde  of 
oleic  acid  has  been  found  [n  orris  >>ii 

01  much  greater  Importance,  however,  are  the  so-called  aliphatic 
terpens  aldehydes,   citral,  CioHisO  and  dtronaUal,  DieHisO;   and  the 

n.-iiir  aldehydes,  benzaldehyde  juk!  oiniiamic  aldehyde  The  former 
an*  also  of  special  interest  on  account  o!  their  relation  i"  important 
alcohols   occuring   in    oils,    bhe   latter  becauss  of  tlip  :  rcentage 

present  in  some  oils. 

I'lTKAL. 

Citral  i>  bbe  only  aldehyde  nonveponding  to  the  forraulfi  CioHisO, 
which  has  so  far  been  isolated  rroua  volatile  "its.  On  account  <>f  its 
close  relation  to  geranial,  being  its  Brsl  oxidation  product,  i1  is  also 
called  geranial  It  occurs  quite  frequently  in  nature.  It  was  first90  found 
in  iIih  oil  of  B&ckhouBiM  eitriodora  and  as  it  proved  to  be  identical  with 
the  roust  inii-ni  ii»  which  lemon  oil  owes  its  odor,  it  was  called  citral  In 
larger  quantity  (70—* so  percent)  it  m  contained  hi  lemongrass  oil  and 

occurs  further  in  orang il.  mandarin  and  cedron  oils,  bi  Wesi  Indian 

lunette  oil,  in  the  oils  of  verbena,  balm,  bay,  pimenta,  Japanese  pepper, 
sassafras  leaves  and  of  Euoalyptus  ataigorian». 

From  all  these  oils  citral  can  be  isolated  by  means  of  fche  crystalline 
bisulphite  double  roinpoiiiul  Isw  Intori.  which,  after  previous  purification 
by  washing  with  alcohol  and  ethi-r.  yi.-l.lH  citral  in  a  pure  Htate  by 
decomposing  it  with  alkali  carbonate. 


■  ■  Bcrichl   ron  8,  a  i'«.„  Oct,   iH'.ti.  p. 
ii<?rkentielrij,    Chen.    Cantrslbl.,    «H'. 

•  s«. 

-,  Berlehl    ton  s,   A   Co.,    Oot.    1897, 
i>.  IS,     1-....1  n  <t». 

•  >   Walter,  Ueblg'fl  Aimnli-ii.  SB,  p.347j 

»•••  Bebanr  a  Wj*m,  Arehr*  <i   Pbsvm., 
acie,  p.  am ;    Wioekler,  i.ih.Iu  *  Annalen, 

Si  P.   - 

n>  HrhuiMl,  lt.Tl.lM-,    I",  p.   189. 

lacteal  ron  K.  .V  '  ....    \|.rll  LS99,  p. 
4'.'-.  Wnllm'h.   l.l.'MirV  AiiiimI-h,  279,  p.  898. 


HJ    llj.-h      I'.nlrhlr      98,    p.    B08T. 
14)    Urillrnli.      I.I,-MK-n     Anunl.il.     9T9, 
p.  804. 

15  I    MmitB.'IfliT.  «  '  .  |...Vi. 

i«i    I'l'lneinnnti.   Arrliji-  d.  I'liuriii..  984, 
p.  941. 

171    Oil  •     in. 1. 1.-     Ill    flu-    lnln.ru- 

l  QT*J    ol  Si'lilniriifl   A   Go. 

1-,  Bsriebt  ron  a  A  Do.,  Oct.   1888 

p.    i<; 

"I  Ibidem.  April  lir.Jij.  p.  32. 

»)  Pot    ill.-    Matorj    "I  ollral   m-r    TI* 

uiann,  lie-rich  t*.  81,  p.  827*. 
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artificially,  citral  is  obtained  with  a  yield  oJ  20—40  percent  bj 
oxidation   of  gerania]    with   chromic   acid    mixture  (Tieruann,1    180 
The  tertiary  alcohol  Linalool  also  yields  bhe  same  oxidation  p 
since  a  transformation  of  the  linalool  to  geraniol  ttral  takes  place  b; 
the  action  of  the  add  oxidising  agent,     In  a  purely  synthetical 
eifrraJ    has  been  obtained   by   the  distillatiOD  <»f  a  mixture  of  rakiu 
-_- !  ■  r .  - 1 1  i  .■  i  it-  and  oakdum  formate  (Tiemann,*  1898). 

Citral   is  a    mobile,   slightly   yellowish,   optically    inactive  oil 

penetrating  lemon  odor,  which  boils  al   i'l'n— ■_'l),.»    under  a1 spheri 

pressure,  uoi  entirely  without  decomposition.    It*  propsrties  were  giver 
by  Tii'iiKinri  and  Beramler8  in  1803  as  follows 

B.  p.  1  lo—l  1J    at  12inro-i   117—118    al   20  mm  -  120—123 
28  nun, ,  .1,.-.     =0.8972;  dst  =0.8844;  nnii  =  1.4981  .  unsr  =  L.486U 

Observations  made  in   the   laboratory    <>>   Bchimrael  A  Co    o 
aldehyde  carefully  purified  by  means  of  the  bisulphite  compound  g) 
The  following  results: 

I?,  p.   llo— 111°  BTl    12  mm..   •!,.-.  ■•  =  ii.kiw  ;    ,i,,IT  —  ]  .49015, 

ae  dioleflniv  aldehyde,  citral  takes  up  2  molecules  of  bromine,  I  mi 
yields  with  it  tio  solid  compound.  Toward  acids  and  acid  agents  K 
is  vi'i'v  s,iisiii\i-  and  is  greatly  changed  by  them.  Dilute  sulphuric  ■ 
and  potassium  bisulphate  ad  very  energetically  with  abstraction  of 
water  and  formation  ol  cymene.  Alkaliee  also  ad  ou  citral.  When 
boiled  with  potassium  carbonate  solution  ii  issph'1  up  into  aeetaldehj 
and   methylheptenone  CsHuO   (Verley,     1897;  Tienianu,"    189&J.    TKi-- 

ketone   also   accompanies  dtiral,   a  g.  in  len grass  oil,  and  is   also 

formed  from  it  by  gentle  oxidation. 

Citral  shows  all  thf  properties  of  an  aldehyde;   thus  i'    is  changed 
by   reduction   t<>  geraniol   (TSemann,*    1898)   aad   reacts  with  the   wi 
known  aldehyde  ivajj^nts.    Ii  kIiowis  n  peculiar  behavior  toward  sodium 
bisulphite  solution  (Tiemann  and  Bemmler,7  1893;   Tiemann,1    L8fl 
If    the    solution    does    uol    contain    too    greal    an    amount    ol 
Bulpburons  acid,  there  separates  upon  shaking  al  h  low  temperal 
difflcultly  soluble,  normal  crystallized  double compouudCBHiB.CH(OH)' 
SOgNa,  which  cannot   In*  quantitatively  split  up  by  sodium  carbonan 
caustic  soda.    Ii  the  crystallised  compound  be  allowed  t<>  stand  with  M 
excess  oi  bisulphite  solutioti  at  a   moderate  heat,  it  will  again  be  die 


1 1  n.-ri.-iii-.  mi.  |>.  B813 

-'i  IL-rl.-lM.-.  .".I .  p.  B8T. 

s>  Ifvrfvht-,  90,   |>-  870ft. 

*»  null,  Soc  .liin.      Ill,  17.  p.   ITS 


5i  Hi-rleht*.  82,  p,  \<>7 

•)  Berlchtr.  81 ,  p  B38. 

rj  Bert  STlO 

-i  Bertrhte,  ;il ,  |i  .::•.!•> 
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solved  with  the  formation  of  a  dihydrosulphonie  acid  derivative  of  citral. 
C»Hi7.  (S0sNa)2.CH0.  which  no  longer  regenerates  citral  with  alkali 
carbonate,  but  doeH  ho  with  caustic  alkali.  If  the  temperature  rises  too 
high  during  the  solution  of  the  crystallized  compound,  caustic  alkali 
also  fails  to  separate  citral  from  the  liquid,  a  sodium  salt  of  a  dihydro- 
sulphonie acid  derivative  which  cannot  be  split  up,  having  l>een  formed. 
This  compound  is  likewise  formed,  citral  teing  simultaneously  regenerated 
in  part,  when  the  normal  bisulphite  compound  is  suspended  in  water 
and  treated  for  some  time  with  water  vapor  until  it  is  dissolved.  If 
the  solution  of  the  citral-dihydrosulphonate  of  sodium  is  shaken  with 
•itral.  this  is  taken  up  and  the  disulphonnte  is  changed  to  citral- 
hydroxymonosulphonate  of  sodium  which  is  readily  decomposed  by 
alkalies. 

The  compounds  of  citral  with  hydroxylamine,  phenyl  hydrazine  ami 
ammonia,  are  all  liquid  and  therefore  cannot  be  used  for  the  character- 
ization of  citral.  The  oxime  is  changed  to  the  nitrile  of  geranic  acid 
by  splitting  off  water  with  acetic  acid  anhydride.  With  semicarbazide. 
several  well  erystallizable  semicnrbazones  (Wallach.1  1895;  Tiemann 
andSemmler,2  189.">;  Tiemann,8  1898)  are  produced,  which  under  certain 
conditions  can  be  resolved  into  compounds  of  a  definite  melting  point 
1W°  and  171°,  and  may  therefore  he  used  for  the  identification  of  citral 
(Tiemann*  1898). 

When  oxidized  with  mild  oxidizing  agents,  e.  g.  silver  oxide  in 
ammoniacal  solution,  liquid  geranic  acid  is  formed  (Hemmler,B  1890-'91). 
which  has  an  odor  similar  to  that  of  the  higher  fatty  acids.  I'pon 
energetic  oxidation  with  chromic  acid  mixture  methylheptenone  results 
(Tiemann  and  Semmler."  1898).  which  on  further  oxidation  with 
potassium  permanganate  and  chromic  acid  mixture  is  decomposed  to 
awtone  and  laevulinic  acid.7  In  harmony  with  these  results  citral  iH 
regarded  as  dimethyl-2,(>-octadiene-2,(i-al-8. 

CH» .  ('(('Ha) :  CH .  <'H2 .  CH2 .  C(CH8) :  CH .  CHO. 
This  formula  corresponds  with  that  of  jreraniol  and  agrees  well  with  the  * 
reactions  of  citral. 

It  is  worth  mentioning-,  that  by  condensation  with  acetone,  citral 
yields  u  ketone  C18H20O.  pseudoionone.  which  when  heated  with  dilute 
wlphuric  acid  is  converted  into  ionone.  a  compound   isomeric  with  the 


•)  Berichte,  2S,  p.  19S7.  «)  Berichte,  28.  p.  85RH:   24.  p.  203. 

»>  Berichte,  28.  p.  2188.  «)  Berichte,  26.  p.  2718. 

»j  Berichte,  81,  pp.  821.  2815.  t>  Ibidem,  p.  2128. 
«>  Berichte.  81.  p.  8881. 


152  General  Part. 

irone  of  orris  oil,  and  which  like  the  latter  has  the  odor  of  violet* 
(Tiemann  and  Krueger,1  1893). 

Inasmuch  as  citral  possesses*  a  penetrating  odor,  this  in  itself 
attracts  attention  to  its  presence  in  volatile  oils.  For  more  positive 
proof  the  separation  of  the  aldehyde  by  its  bisulphite  compound  ia 
tried.  The  regenerated  citral  is  converted  by  condensation  with  pyro- 
tartaric  arid  and  ^-naphthylamine  into  the  a-citryl-,?-naphthocinchonink 
acid  discovered  by  Doebner2  in  1.804  who  directs  this  characteristic 
compound  to  l>e  prepared  as  follows: 

20  g.  of  pyrotartaric  acid  and  20  g.  of  citral  (or  the  oil  in  question)  an* 
dissolved  in  absolute  alcohol,  to  this  solution  20  g.  of  ,J-naphthylamine,  likewise 
dissolved  in  absolute  alcohol,  nrw  added  and  the  mixture  boiled  with  a  reflux 
condenser  for  about  3  hours  on  a  wuterbath.  After  cooling,  the  citrylnaphtlio- 
cinchoninic  acid  which  has  separated  in  a  crystalline  state  is  filtered  off  and 
purified  by  washing  with  ether.  If  the  acid  is  too  impure  it  is  dissolved  in 
ammonia  and  separated  from  the  filtered  solution  by  neutralizing  with  acetic 
acid.  The  pure  compound  thus  obtained  crystallizes  from  alcohol  in  yellow 
leafletH.  According  to  Doebner s  it  melts  at  197°,  but  the  melting  point  will 
generally  be  found  at  200°  or  slightly  above. 

Ill  the  preparation  of  the  iiaphthocinchoninic  acid  it  must  be  re- 
membered that  with  a  small  citral  content  'x-methyl-^-naphthocinchoninic 
acid  is  formed,  due  to  the  decomposition  of  a  part  of  the  pyrotartaric 
acid  used.  This  compound  does  not  melt  until  ."110°  and  is  more  diffi- 
cultly soluble  in  alcohol  than  the  citryhmphthorinchoninic  acid.  It 
therefore  remains  in  the  residue  when  the  crude  iiaphthocinchoninic  acid 
is  exhausted  with  hot  alcohol. 

Further  it  must  lx>  rememliered  that  when  other  aldehydes  are 
present  with  citral  the  iiaphthocinchoninic  acids  resulting  from  these  are 
formed  at  the  same  time.  Thus  Doebner  found  in  fractions  of  lemon  oil 
besides  the  citryl-eom  pound  also  eitronellyl-  -iiaphthocinchoninic  acid 
(m.  p.  22.",°  i. 

fit ral-semicarba zone.  in.  p.  16-t0.  is  prepared  in  the  following 
manner: 

To  a  solution  of  4  parts  of  semienrhazide  chlorhydrate  in  a  little  water  a 
solution  of  5  parts  of  citral  (or  of  the  fraction  to  he  tested)  in  80  parts  of 
glacial  acetic  acid  is  added.  After  a  short  time  considerable  quantities  of  a 
semicarbazone  separate  in  needles,  which  after  two  or  three  rocrystalliiatioQ* 
from  methyl  alcohol  have  the  constant  melting  point  of  104°.  From  the  mother 
liquid  filtered  from  this  semicarbazone  the  compound  melting  at  171°  con  hp 
obtained  (Tiemann.*  1898— '{>«). 

>)  Berichte,  26,  p.  2«73.  »)   Loc.  <it.:  H<>rU-hte,  HI.  |».  1SS8:  comp. 

»)  Berlchte.  27,  pp.  8S4.  S»'M.  iilso  Krrlrhte.  31.  pp.  8197  &  8327. 

*i  Boriclito.  81.  p.  8881 :  and  82.  p.  ll»- 
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A  wpII  ii;vstnirizi'c]  il.rivativt'  of  citral,  wlii.h  is  equally  wll  Baited 
fur  detection  aa  for  tin*  approximate  qmuitftativa  determination,  is  bhe 
dtraildenecyanacetic  acidC»Hi5.GH:0(CN).COOB  melting  mi  L99*,and 
produwc]  iiy  the  i oinlfrwatioB  (A  (dtral  with  qyanaeetic  acid  in  the 
following  manner: 

tmii.  of  sodium  hydroxide  [as  :i"  percent  Boda  solution)  and  one  mol. 
of  cffreJ  ue  added  to  u  solution  ol  ana  wol.  ol  syanacetic  acid  m  about  three 
limes  :i«  niiicli  water.  When  [jure,  the  citral  dissolves  completely  on  shaking! 
From  the  ctsar  solution --purified  if  neocusarj  by  extracting  «iili  >'iinT  —  i 

the  citraHdeucyanacetk  acid  in  a  crystalline  form  or  as  ;>ii  "'i  which 
i solidifies.    By dissolving  in  benzol  and  precipitating  with  ligroiu  it  can  be 

lined  m  compact  yellow  crystals  (Tiumann.1  1898}, 

ii   likewiee  Forme   s   soMd    condensatiOD    product    mith    acetyl 

i  roe. 

I'  i-  obtained  wrbau  15.2  g.  of  cftral  are  condensed  With  20  %.  of  acetyl- 
;m'.i.iiu'  iii    room   i'-in|"-i ni iin-   with   (!»••  aid  of  10  drops  oi   piperidine.     after 

tdiug  For  Mir lays  tic  entire  mixture  congeals  bo  it  solid  maeaof  crystals, 

From  which,  by  recrystallixation  from  a  mixture  of  alcohol,  ether  and  Hgroin, 
the  aitialidenebiaacetytacetone  ie  obtained  i«  li^'1'  yellow  warts  melting  OH 
46— is    iK    wedemeyer.9  UVT). 

Ttemaan'  recommended  bo  determine  the  presence  ol  citra]  by  eon- 
deneing  ii  with  acetone  i<>  peeudoianone  and  identifying  this  by  i1- 
seroticarbazone.    This  method,  however,  is  more  troublesome  than  Cne 

:ir,iri.)ii  -if  bhe  citiylnaphtocinchoninia  acid,  so  thai  she  latter  will 
undoubtedly  be  preferred  ae  b  humus  uf  LdontificatsoQ. 

The  lonone  controversy  has  caused  an  nnnsnaJ  activity  in  the  chemical  study 

ii.-ii  daring  the  year  1889.  The  results  are  of  such  e  nature  thai  it  is 
impracticable  to  incorporate  them  into  a  work  of  this  kind  hi  least  at  present! 
Nut   only  do  different   investigators  interpret   the  same  resnlts  differently    but 

■  '•(it  iriv.-i i--iit.ii->  obtained  different  n-sulis  in  what  Is  supposed  I"  bs  the 

experiment,     Furthermore,  one  and  His  same  investigator  baa  found  ii 

.  in  correct  his  own  statements  within  a  few  months,    ft  Is  necessary, 

therefore,  not   onlj    to  question  the  arguments  made   In    the  exoitement  of  n 

controTeray,  hut  at    times  ii cperi meats  as  well.     Pot  the  benefit   at  chose 

irho  dsaire   bo   go  into  the  details  of  the  subject    the  Following  bibliography 

for  1899  i*  herewith  appended. 

Boi  pkai  lt;  Fsomeric  aldehydes  from  lemon  grass  oils.1 

Nature  of  isomerism  of  the  two  Ivirionals.0 
Bakbuvb:    tjemonal  From  the  essential  oil  of  Lippia  crtriorfors." 
<     in      Citral  in  pure  oil  of  lemon. T 


I  i  r..  it.-lit.-   81,  ii   Bsa». 
-■  i  i  ib*r  Oondensattonen   raltti  Ii 
iher    Baaes    u.    ■     w,      Cnung/.    EMmi. 
Heldelbng,  p    24. 

»i    Rerirhd     :::     p.   H22. 


»]  iiuii.  Boa  Calm.,  taj,  -'i    i>.  419. 

ai  rMdsm,  p.  BS 

■)  Hull.  Boc,  riilm.,  [:i),  SI    f    MB 

H  <     |   p.,  .-..j.  ,,.  i',.-.u 
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Klat.m  :  Essential  oils  oi  lemon-grass  and  eitrouella.' 

I-'i  \r.\i   ,v  L.Mda  .  Mfdiod  for  separation  of  cltvonelleJ  and 

I  .aiiiiK  .    (  »u   li'iin  Mgr&Sti  Oil.* 

A  polymeride  of  «-ii ml. * 

Mn  barfnrn  add  sulphite  addition  produefee  of  cftral  ami  citroneSe 

Siikiii.:  Thiw  li'moii^iiiMw  nlnVliyilnt.'1 

Titoank:  '*ii  the  notion  oi  atkaltue  and  acid  reagents  on  i-itntl." 

nn  i in-  behavior of  ritrnl  panned  aoeording  ro<Hfi>ran  r i i--i I > ■  ■ 

SI'IIIH'lirllll/ill   ■    I 

mii  tin-  hydroxysnlphonatee  of  ehnvainfa  aldnliyde, dtrooeliaJ 
On  ill--  separation  of  citral  from  ertronanal  and  methyl  beptei 
< in  she  three  lernongraafl  aldehydes  of  Mr.  W.  Stiehl.u 
un  natural  ejtral  and  ill'-  eoropoettton  of  oil  of  lenion  cranH.'* 
\   number  of  these  articles   by   tl«-  lots   Professor  Tiemann    have   b**n 
published  in  book  form. 

V*KJKUC1  :    action  of  BCidfl  OD  Ml  nil.l,> 

CoutWi.-iition  of  citral  with  eyanaeetic  arid.'* 

Condensation  <>i  niral   with  nmloiiic  nri.l.1* 
Tin'  reporl  of  Professor  v.  B&eyer  as  expert   in  the  ionoue  procei 
been  published  bj    v    \v,  Scbade  of  Berlin, 


I  'lT!'n\KI.I..AI.. 

Tin-  second    aliphatic  aldehyde   with    ten   carbon   atoms   found  In 
vof&tite  ,,i]s  is riiroin-lhil  CioHtsO,  vrbJch occasionally  occurs tuccova 
tog  citral,  fin'  dihydroderivative  of  which  it  appeara  to  l»e.     Citro 
in  distinguished  cram  citraJ  by  being;  optically  active,  inn  baa  up  t«>  tli* 
preseoi  beau  found  only  in  the  deKtorogyrate  modification.    It  is  probabiV 
ilini  lirmiH-Ujil  u'iili  a  low  rotatory  power  i>  h  mixture  of  both  opi 
active  moilificitinns.    d-Citronellai  is  found  in  citronella  oil  and  in  the 

oil    Of    Etlrnll  ptUB    tli;lriil,-if;i    y;ir.    fit  ii'  u  Inl.i .        Its    |ins.-liri'    lias    nli"    beeU 

Bhown  iii  tin-  ««il  of  ICurnh/ti  ns  rfea/oata,  in  balm 'oil,  and  besides  citral, 
iii  lemon  nil.  Whether  it  is  oooteined  in  mandarin  oil  Las  not  bean 
definitely  determined. 

TIm-    isnlaii if    ihis   aldehyde   from    the   nils    rich    in    ritroin 

(dtronaua  oil.  oil  of  Eacalyptna  m*cafatu)  offers  no  difficulty,  mnei 
citronellal  can  be  readily  separated  in  the  fonn  of  it k  crystalline 
bisulphite  compound.     As  citronellal  is  very  eenaitive  in  acids,  ;i*  vu-ll 


■  i   Hull.  Hoc.  '  l. in..  f«l.  •-M.  p.   LS8. 
'I  fliirii     (Viiirl.l.,  TO*,   |>.    10SM 

■•  nun.  Boe.  i  him,  [S],  21,  P<  7T 

•  |    I  I...I......    p,    l.iT. 

•  i  fiiiiiciii.  p.  iose. 

"'    ' -H.  pr.  i'ii '''ii  ...   o;T.  |i.  +'.i7. 

-hi.'.  82    p.   107 
•i   IMd.ni.   p.  '.'.".a 


•.ii.  s.„.  Chlio.  I-'i]-  21.  i'.   !•"■ 

w  Beriehte,  S3,  p.  *1-' 

iij  K'lii p.  BST. 

13 1  |li|i[rlii.    |i-    H 

'■i  Boll.  s... .  Chin.,  [BJ,  21    p 

i  '  .  IhliJcin,  p.  4X8. 

i«)  Ibidem,  !■    4 1  i 
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in  alkalies,  ;ilk;ili  carbonate  la  used  for  the  decomposition  of  tlin 
taulphtte  compound  artificially,  citronellal  can  be  obtained  by  the 
xidatiou  of  the  primary  alcohol  cirronellol  CicHsoO,  l>ui  the  yield  tn 
iii.~  case  ifl  Mill  sisalknr  than  whan  geraniol  is  oxidised  to  citral.  In 
hie  iii.iiiiM'i'  the  Ujerogyrate  modification  which  bas  so  Far  do1  been 
nml  in  nature  has  bean  prepared  From  the  l-dtronellol  of  rose  oil. 

liy  splitting  the  cycle  of  menthoxune  WaHaeh'  (iw.)+  and  1kj>7i 
s  obtained  an  aldehyde  CioHi&O,  designated  by  him  as  "Mentho- 
it ronellal,"  which  possesses  great  similarity  to  the  naturally  occurring 
rbronellal  and  is  probobij  identical  with  It. 

Citronellal   boils  under  atmospheric  piesinire  al   405— 21*8°,   under 
5  nun.  preaenrv  al   108—105*;  itu  specific  gravity  waa  Found  al    17.5° 
i    lit-    <i.s,".'is:    rlii-   index    of    retraction    ni>= 1.4481    (Tieraann    sad 
hmiili.-   180(5).     The  optical  rotation  l"ji.  was  Found  by   Kramers" 

(1893)   ISO  Im«  +  H.\s--\     ItHiciitly.  hovvfVHr.  Thymiiiii  and  Sc  htuiill  -"  have 

band  [>i]„=  +  12°ho'  for  b  preparation  regenerated  from  the  bisulphite 

Jlllpi. 

Citronellal  has  bu1   one  double  bond;      When  reduced   with  snclniin 

mahjaan  in  alcoholic  solution,  being  constantly  kepi   slightly  acid  by 

dditiou  oi   acetic  acid,  it    is  converted  into  r !■«>  primary  alcohol 

troneJlol  <  i . ,  l  !_•..*  i  (Tiemann  and  ffcluaaidt*).     Upon  eanffal  oxidation 

irh    silver   oxide    the  corresponding  oily  citronellic   acid   OioHisOi  hi 

roduced  (Seminler.0  twftl   and   1804).     Lake  citral.  oitronaHal  ie  rary 

-rim-   toward   alkalies   and    acids;   hut    while  citral.    when    treated 

with  alkali,  ia  split  op  into  acetaldehyde  and  raethylheptenone,  citroneJlaJ 

onopletely  reaiuitted.     In  contort   with  acids  cymene  ia  formed  From 

a],  i-y  splitting  off  water.    Oitronellal,  however,  is  converted  into  the 

iteric    iaopule^ol     (Tteroann    and    Bchmidt,*    1896 — *07).      This    in 

Isomeric  with  the  alcohol  pulegol  CjoHibO,  resulting  upon  reduction  o1 

pulegoua,   and   yields   when  oxidised  a  ketone  i'k.IIiuO.  which  ran   be 

trted  to  i  i!it  nii-a  i  pulegone.    For  corrected  physical  constants  of  pule- 

gone  and  iaopulejroat  the  more  rficenl    work  ol   Barries   and   Boeder' 

should    be  consulted.     Whether   iaopulegok.    which  baa   bean   fouml   in 

onunercial  citronellal   by   Tiemann8  occurs   hi  the  natural  oils  From 

hich  citronellal  is  obtained  or  whether  H  is  formed  upon  standing  luia 

ol    yel    been   determined.     Labbe*   is   of   the   opinion    that    wl 


*i  UaMs'm  lanaton,  278,  p  817:396,  p.  LSI. 

s i  Bcrfchte,  -"->.  p,  905 

al   Ahut.  ('hi'ni.  .1  until..    II,   p.  sea. 

I    il     .      |.       ■MMl. 

a,  Bertahte,  24,  p.  »0B:   Jn,  p.  225fl, 


»)  Bcrtcbtt,  W,  !•■  PIS  i  -"-"    p    ■_':;. 

1 1   n.  i-i.  in.-.  8J,  p.  B867 

•)  BftrtobM,  BS,  p.  R3R. 

im   Mull    s.w  i  hi  in    t«J.  21     p.  I02H. 
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eitronellal  when  mixed  with  terpeneH  and  terpene  alcohols  is  relatively 
stable,  when  pure  it  is  easily  converted  into  its  isomeric  cyclic  com- 
pounds. 

Toward  sodium  bisulphite  eitronellal  behaves  much  as  does  citraL 
Besides  the  crystallized  normal  addition  product  with  one  molecule  of 
NaHSOs.  in  which  the  bisulphite  has  added  itself  to  the  aldehyde  group, 
it  also  yields  hydrosulphonic  acid  derivatives  with  one  or  two  molecules 
of  NaHSOs.  The  addition  may  take  place  at  the  double  bond  only,  or 
at  ,both  the  double  bond  and  the  carbonyl  group  (Tiemann.1  1898). 
With  hydroxylamine  eitronellal  forms  a  liquid  oxime,  which  by  the 
abstraction  of  water  is  converted  into  the  nitrile  of  citronellic  acid 
(Semmler.2  189# ).  The  semiearbazone  resulting  with  semiearbazide  is. 
so  far  as  present  observations  show,  a  single  substance,  and  is  wefl 
suited  for  the  identification  of  eitronellal.  It  separates  quantitatively 
when  an  alcoholic  solution  containing  the  aldehyde  is  shaken  with  a 
solution  of  semiearbazide  chlorhydrate  and  sodium  ax»tate.  The  crude 
compound,  by  reerystallization  from  chloroform  and  ligroin  is  obtained 
in  white  leaflets,  melting  at  84°  (Tiemann  and  Schmidt,8  1897). 

By  energetie  oxidation  eitronellal  yields  the  same  products  as 
eitronellol,  i.  e..  acetone  and  /*-methyladipinic  acid  (Tiemann  and 
Schmidt.4  1890).  Corresponding  to  citronellol  the  aldehyde  is  to  he 
regarded  as  dimethyl-2,<>-oetene-2-al-8  CH8  .  C(CHa)  :  OH  .  CH*  .  CH2 . 
OH(CHs)  .  CH2  .  GHO  (T.  &  S«). 

Like  citral.  eitronellal  reacts  with  py rota  rtaric  acid  and  ,ir-naphthyl- 
amine  yielding  '/-citronellyl-^-naphthoeinohoninic  acid  (Doebner.6  1H94) 
which  can  In?  used  for  its  detection.  It  is  prepared  like  the  citral 
compound.  The  crude  naphthocinchoninie  acid  is  recrystallized  from 
alcohol  containing  hydrochloric  acid,  the  hydrochloride  obtained  is 
dissolved  in  ammonia  and  the  ammonium  salt  decomposed  by  acetic 
acid.  The  compound  so  purified  crystallizes  from  dilute  alcohol  in 
colorless  needles,  and  melts  at  22.~>°.  By  heating  it  above  its  melting 
point  it  splits  off  carbon  dioxide  and  is  converted  into  citronellyl- ':• 
naphthochinoline.  a  base  crystallizing  from  dilute  alcohol  or  ligroin  in 
needles  of  satin-like  lustre  melting  at  53°. 

Citronellal  can  be  identified  by  the  semiearbazone  (see  above)  more 
rapidly  than  by  the  naphthocinchoninie  acid. 

i)   lU-rlcbtC.  31,  p.  8805.  *>  Berlchte.  21»,  |».  90S. 

»)  Herirhte,  2«>.  p.  22.15.  »>  Ibidem,  p.  JUS. 

»l   Iterichti-,  .HO,  p.  34:   81,  p.  H8»7.  °>   IteriChte,  27,  p.  2025. 
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Of  aldehydes  with  cyclic  structure 

FURFUROL  (UH4O 

should  first  be  mentioned,  the  occurrence  of  which  in  oil  of  i'Iovhh  and 
oil  of  clove  stems  has  been  observed.  Its  formation  is  probably  t\\w  to 
the  decomposition  of  a  carbohydrate-like  compound.  Inasmuch  as  it 
possesses  the  property  of  gradually  looming  darker  in  color  it  is 
surmised  that  the  darker  color  acquired  by  some  oils  u|xm  standing 
is  due  to  the  presence  of  this  substance,  Furfurol  lias  r»***Mtly  \mn 
also  found  in  the  oil  from  musk  swd '  and  that  of  caraway  khmM  It  is 
identified  by  means  of  its  hydrazine  and  by  the  color  mart  ions  U 
produces  with  aniline  and  p-toluidine. 

The  following  carboeyelic  aldehyd***  have  been  found : 

Bexzaldkhydk  <.«Hs.CffO 
in  Tbe  oils  of  bitter  almond,  cherry  laurel,  wild  cherry  \tark  and  </f  Indigo 
fern  gaJegoidefL    It  possibly  also  o»**urs  in  the  oil  of  rtnnanjon  lw*v*». 

Saucttlk  aumebyms  i«H4  OHM  .CHOW 

f o-oxybenxaldehyde  1  in  «pirea  oil  from  Spirant  ulutaria.  tip.  tilii^-nduLu. 
Sf>-  dighatJL.  8p.  lubata.  and  in  ibe  oil  of  f'/vpits  f*j*4i<ja. 

AXIHK  ALWEBTVE  UH.4  .  <M'HVW   CHOW 
<p<»iybeiiatldehyoVmeT.hyletlieri  in   old  aui**-  aud  funnel  oils,   in   wltich 
it  i«  k»nn**d  by  th**  oxydation  of  anet-hol. 

(Ymkic  Aunan-HE  <«H4  f'*Hr4J  '"HOW 

<p-i»*opT(»prlbenzaldebydV)  in  '-umiu  oil.  in  iIj**  oil  of  C'n:utu  t'irohtt.  »!**.> 
in  various  wucaJyptu*  ouV  <  E.  hxriuatt-'jw*.  <j4<jru.Ut.  oktoiut.  pvpuHGtm  i. 

VaML1iI5 

<m->inerhoxy-]Mixyi«euzaldeliyaVi  f '*&*..  <>W4--.*Jt'H»W  '.'HO'-'j  and 

Hbuothoph* 
^proio'-av-rhui*   ald*»byd*-  in**rtiyJ»«ii*"  **r  i»^*-  •  V  oBr,    OOt'Hsl'**-    ''HOI',  ii 
»«pirea  nil 

Cl*NAM*    ALlHStfVUL   '  «iHr.    '  -H    <'H    ''HO 

in  '^Mwiti  oil.  <*»yioi.  •'iunaiuoi.  oi;.  *"i*»-  oi  «i'  rtuununn.  inv\*»-  aii<J  roov. 
&1m<  it-  tu*-  oil  of  f'iiiumutiiiiuui  luuvini 

k*J  f  jiaju*  AiAtisurM  MrmtYMrrnt-jt 
*-m«tijoxT'.TnnamJ'  aiofiivo*-     '**H.     0'*H»t^     '*H     '*H    ':HOl'     u    «a«*- 
**ib  •  uL 
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Ketones. 

Tin-  aliphatic   ketones  are   represented   in   volatile  oils   bj    b 
members  only,     of  tin-  saturated  ketones  <>iil\    acetone  CHs.CO.CHa, 

methyl  amy]  ketone  CH*.  CO.  I'.-.Mn  and   methyl  nonyl  feel I  Hi  DO 

CafitiBi   of  the  unsaturated  only   methyl   beptenone  CsBuO  bai 
found.    In  the  distillate,  especially  of  leaves,  acetone  has  frequently  been 
observed  together  with  methyl  alcohol,  a  g.  in  that  « >f  patchouli 
mill  tea  leaves.  To  what  reaction  this  ketone  owes  its  origin  la  not  known. 
Methyl  amyl  ketone  is  contained  in  the  tow-boilixiK  tractions 
nil   and  imparts  to  it   ••"  pleasant   odor.     Methyl  tionyl  ketone 
principal  constituent  of  oil  of  rue  nh«I  separatee  from  this  upon  cooling 
I'm.    p,    lf»°),    and    can    also    be    readily   separated    by   shaking   iritB 

liisiiljiliilf  sohn  inn. 

Mk'I'IIi  I.     IIHI'TKNONK. 

01    grea  rest     bhao    bbs    saturated    kel ■>    named    is  tat 

unsaturated  methyl  heptenone  I'slln".  which  occurs  as  h  constftn 
ni  aome  volatile  oils  and  is  also  obtained  as  ;<  decomposition  product 
of  related  compounds.    Accompanying  the  bodies  closely  related  to 
Imalool,  geraniol  and  .in-al.  if  occueb  in  lignaloe,  cxtroneua  ami  fed 
grass  oils,    li  evidently  owes  its  existence  to  the  decomposition  of  tli 
compounds,    which    ran    also    be   brought   about    artificially    by    miM 

lation.    I'  can  in*  easily  isolated  by  means  ol  its  bisulphite  addii 
producl  from  1 1  **-»  Fraction  H'.o— iso    of  the  oils  named. 

Ae  a    producl   of  decomposition  it   was  Brs1   observed  by  Walla,  h 
ilK9«i)  in  tin-  iiry  ilistillaiicn  nf  i ineolic  add  anhydride.1     it  was 
obtained  as  a  saponification   producl   of  gerauic  acid  aitrils  (Tiemaiui 
A  Si'iiimliT.-'  isi>;i)  and  ms.  oxidation  producl  of  citral8  and  rm.ill, 
the  splitting;  up  ol  the  latter  with  alkalies  i  Verley, '  L897),    Sj  athetieauy, 
it  has  bean  prepared  from  amyleue  bromide  and  acetyl  acetone  1  Barbfei 
&  Bouveault,0  1896)  also  from  the  iodide  of  acetopropyl  alcohol, 
jiikI  y.iin-  ihist  (Verley,*1  1897). 

It  i*  ;i  --oie.rl.-ss.  mobile,  optically  inactive  liquid,  with  a  i"-i 
amy!  acetate-like  odor    The  physical  constants,  as  given,  do  not  whollj 

agi w.-iii.-ii-ii "  (1890)  Found  ror  the  ketone  formed  from  cineolk  add 

anhydride: 


i.   i.i.i.ic"-  Annnlfii,  358,  i>.  MS, 
."■..  p,  2721. 

ii  mtdtm,  i'.  y  i 

O    Hull    Sue  .1. lut    III,    17,  p.   L7B 


«i  ik»n|it,  rend.,  iaa,  p.  i4sa 

«l   Ball.  Sm  .  '  Ii I n i .   III,    it,   p,  no 
r)  Meblg'a  . v  ii  t.  ji  I i-ii .  3B8    p 
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It,  i».    L73— 174°;   dao»= 0.853;  n„  =  1 .  + -H  « »-". 
Tietnann  Mini  Krnger1  (1895)  determined  lor  natural  roethylheptenone: 

li    p.  17«»— 371       ,|,„  =M.S4,.i,.»:   On =1.4880; 
and  Parley  -■  r  1  h£>7  k  reports  for  b  preparation  obtained  by  splitting  up 
•  IT  pal : 

IJ.  |..  158°;   84c  ni  56  nun.:  di  i  ■—  o.«.)lin  1 1 ;   ttoai   —  1.487 
Locording  to  observations  made  in  tfte  laboraUory  oJ  Bcbitmnel  A  Co 
niethylheptenone*   which   had   been   isolated   from   temongrass  oU   and 
ted  from  the  bisulphite  compound  snows; 
■    110— 1T19  (768  mm) ;  dja  =0,858;  odis«  =*  1.44888 
aid  ,i  preparation  made  from  ritral  by  boiling  with  potassium  carbonate 
solution : 

It.  p.  178— 171°:  diB«  =0.8656, 
Upon  reduction  with  sodium  in  alcoholic  solution  methyl  beptenone 
Ea  reduced  to  the  secondary  alcohol)  methyl  bepteno]  (Wallach,8  1898), 
which  is  obtained  as  decomposition  produd  of  gsraniol,  also  bi 
naponification  of  geranic  acid  nitrite,  li  aombines  with  IriHiilpliit*-**  to 
ii  crystalline  addition  productB;  with  tiydroxyiaroine  and  phenyl- 
hydraaine  t<>  form  liquid  condensation  products  and  with  semicarbazide 
to  form  .i  crystallized  semicarbazone,  which  can  l»»j  uaed  tor  identdftoation. 
i  pan  oxidation,  tnethyiheptenonn  decomposes  in  corraspondflnoB  with 
I  be  formula 

Ca»,C(CHs)  i  ll   i  Jlj  DHs.OOOHi 

(met)hy]-d-hept8ne-2-one-G)    into   acetone    and    ln«*vulinir    acid    CsHsQi 
(Tieraaan  and  Semraler,4  1895).    Dehydrating  agents,  like  rinc  chloride, 

6c,  convert  it  Soto  dioydro-ia-xylene  CsHu  (WaJlacb,8  1890). 

Ifethylheptenone   is  easily   recognized    by    its    characteristic    amy] 

testate-like  odor.    For  purposes  of  identification  it  to  converted  into  the 
semicarbazone,  which,  like  tin-  corresponding  citraj  compound  appeals 

■    be  a  mixture  of  isomers,  bul  is  nevertheless  obtained  <>f  a  constant 
melting  point   when  it  is  prepared  according  to  fens  directions  given  bj 

TVrnmni  ;i:i<l    Krii^iM'"  (1r*!>"»): 

.lutiun  hi   L2  «-.  "f  Kinicatbaside  bydrocliloride  and   15  g.  of  aodSom 
acetate  in  80  cc,  of  water  if  added  to  s  miasms  of  12  n.  of  metbylheptenoiM 

nul  30  Cc.  of  tflwial  Hi'ti'"  ncicJ  ami    allowed  to  stand  lor  soiiif  time  {%  boar}. 

the  Addition  of  water  tin-  Bemicarbazone  separates  as  an  oil  wldco  boos 
•oUdffles  and  after  recryBtaltixation  from  <lilute  alcohol  mcdte  at  186— I8fi 


'  i  Berlcbte,  26,  p.  un*:1. 

■  •■-.  i-it.,  p    1  TS, 
ij   I.I..-1.IK-.  Annahsn,  375,  p,   I7i 


i)    Berlebte.  •-'*..  p.  21  zh. 
■■>    Uablg'i  A  mifili-H.  BBS     p 
Berieht*.  BS.  p,  9ia£ 
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A  derivative  which  iH  hIho  well  suited  for  identification  is  obtained 
when  methyl  heptenone  is  treated  with  bromine  in  the  presence  of  soda 
solution  (Tiemann  and  Semmler.1  1898).  Hypobromous  acid  is  added 
and  bromine  is  substituted  with  the  formation  of  the  well  crystallized 
compound  CgHiaBrsO .  OH. 

3  g.  of  ketone  are  shuken  with  a  solution  of  8  g.  of  sodium  hydroxide  and 
12  g.  of  bromine  in  100  to  120  cc.  of  water.  The  compound  separating  as  a 
heavy  oil  which  noon  solidifies  is  taken  up  with  ether,  the  ethereal  solution 
shaken  with  dilute  soda  solution  and  the  residue  remaining  after  evaporation 
of  the  ether  is  recrystallized  from  ligroin,  with  the  addition  of  animal  charcoal. 
The  melting  point  of  the  pure  white  compound,  gradually  decomposing  when 
kept,  is  98—99°. 

With  the  exception  of  anisic  ketone  CeH4.0CH8W  .CHa.CO.CHil>'. 
which  i«  reported  to  occur  in  anise  and  fennel  oils,  aromatic  ketones 
have  not  been  found  in  volatile  oils.  Hydroaromatic  ketones,  however, 
are  important  constituents  of  these  oils :  viz.  carvone  C10H14O,  camphor. 
fenchone,  thujone(tanacetone).  pulegone,  nil  having  the  formula  CioHieO. 
men t hone  GioHisO.  and  irone  CisHaoO.  All  of  these  possess  a  character- 
istic odor.  Whereas  irone  has  been  found  in  orris  oil  only,  to  which  it 
imparts  the  odor  of  violets,  the  other  ketones  occur  more  frequently. 
the  camphor  being  of  most  common  occurence. 

Carvone. 

Carvone  occurs  principally  in  its  optically  active  variety  in  volatile 
oils.  The  earlier  supposition  of  Wallach,  that  inactive  carvone  is  con- 
tained in  the  high  boiling  fractions  of  thuja  oil.  has  been  corrected  by 
this  investigator,  who  has  more  recently  shown  that  it  is  not  carvone. 
but  a  hydrocarvone  CioHmO.  which  has  probably  resulted  upon 
rearrangement  from  thujone.  The  dextrogyrate  modification  of  carvone 
is  found  with  d-limonene  in  (faraway  and  dill  oils,  the  laevogyrate  in 
spearmint  and  kuromoji  oils. 

In  order  to  separate  the  ketone  in  a  pun1  state  from  the  respective 
oil.  its  property  to  combine  with  hydrogen  sulphide  to  form  a  crystallized 
compound  C10H14O.  HaS  is  made  use  of. 

A  mixture  of  20  parts  of  the  carvone  fraction,  5  parts  of  alcohol  and  1  part 
of  ammonia  isp.  gr.  0.9(5)  is  saturated  with  hydrogen  sulphide  when  carvone 
hydrosulphide  separate  out.  This  is  collected  and  recrystallized  from  methyl 
alcohol  and  then  decomposed  by  treating  with  alcoholic  potassa.  The  regener- 
ated carvone  is  purified  by  steam  distillation. 

«)  Rerlchte,  2tt.  p.  2728. 
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&e  an  improvement  W attach*  auggesta  iii>'  toflowing  details  for  bhe 

.repnriiii.Mi   |  ft  1-.-  m  rv<  un- : 

fid  (JO,  <il  iheearvonf  Irurtiou  of  speMiniait  nil  tire  diluted  .villi  M 
llcobol  mid  fcfcfl  solution,  kept  mill  with  ire,  is  sntimiteil  \^  1 1 1 ■  hydrogen 
ulphide.  Then  sufficient  nlroliolii-  mnmmim.  UftfU  riled  fit  0°,  is  added 
mill  the  liquid  hini'tls  strongly  nf  aioniunirt.  I  |ion  punning  more-  hydra 
i  I'lii.l'-  into  the  solution  il  oongeala  shortly  to  n  crystalline  niasa.  The  saim- 
iroQCM  is  rej>ented  with  t In*  mother  liquid.  The  earvone  hydroHtilphide,  when 
'■*erv*tallized  from  n  niixluri'  of  three  parte  nf  ehlnrolonu  ,iinl  urn-  part  nf 
lloohol,    un-Ite    at    190°.      Fur    tin*   regeneration   of   the  carvoiie,    ."II  #.   of   the 

lydrosalphlde  are  digested  with  a  solution  of  80  g.  of  poraasa  In  AOn  k.  nf  water 
rii«'  oil  i-  w'pn rated  and  dried  with  fused  potaeu  either  dtreotly  or  alter 
lisiiU;itinii  with  tratar  vapor  and  liuuli.v  rectified. 

Artificially ,   derivatives   <»f    nirvmie    have   Iieeti   obtained    in    various 

•  .■  w     Tims,  .-.  g ,  cnrv.iximc  has  been  obtained  from  III 16110  OTdipetl- 

♦mtp  iiitrosixdiloridt-  respectively  (Gnldw-hmult,  and  Ziirrer,"  |s,s.".).  an 
jxy'lihylrocarvoxime  from  terpineol   niirosoeldoride   (Waflach,a    L896); 

.irwimner  livlether  from   linmlH'iie   ter  ralimmitle  and  terpineol  tribi-nmide 

eepectfcely  and  methyl  alcohoHc  potaeaa  (WaUach/  L894),  Phiene 
litraaocbloride  is  ooxrverfcad   by  hydrochloric  acid  in   etherial   solution 

nto    liydroi'lilinvnrv..\i (Bneyer."'    l^'.x'ii:    mid    by  I  In-   ile<  ninpi  isit  i<  >n 

«f  p  hell  and  rem-  nitrite,   iminalerivntives  of   fcbfi  canrooe.  aortas  result 


•  one   is   h  colorless   liquid,   smelling  atroogly  of  caraway  and 
tolidifying  when  atrOngrj*  eooled  (WaJlaolh,7  1889).   [tephyBical  propertaee 

ir.'    v.  i  veil    Bfl   loll.nv.N 

ord-carvone:  b.  p.  224°;  d$?= 0.9598;  [cJd*» =4-62.07°  (Beyer,"  1888); 

^,1,,,    _ii.lj.-,U.s.    n„(,  —  147.'.!    (Kann.inikofr."  1881); 
dti»= 0.9667;  qd= 1.5020  (Gladstone,"  1688); 
dta s*0.9606;  [«]D3o»  =  +  '•■-' «i."  (Schmner.1'  1890); 
one:    b.  p,  22.H-224    ;    ,l'^      :< U)598;    [«]l)2«  =  —  <i2.4l°.» 

according  to  obeervatioiiG  made  in  Gibe  Laboratory  of  BcMmxne]  &. 
2o.,  ciirvone  boils  at   280°  (mercury  completely  in  tbe  vapor)  Bind  has 

he  apeeihV  gravity  1 1,984  at    1"'°. 


i)   LleblK'a  Annalen.  952,  \>   I  89,  ['<•-. tnoie. 
»)   Anihiv   il.    I'lmnn,,   Ml,  p.   287. 

•)  Bvrlchte,  14,  p.  1099. 

"•I   .Inhn-sb.   I.   CIhtiiI*-,    1  ssO.   p.   2MH. 
"i   Pharm.  Review.  14,  p.  T8, 
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V»  Lleblfc'H  Anmilen,  805.  p.  334, 

rtehte,  18,  p.  1783. 

S|  LIhIiIk'b  Aimiilen,   391,   V     848. 

»i  [.lobfK'n  AinialiTi.  381. pp.  137 ft  140. 

B)  Bericht*.  2ft.  p.  13. 

•J  LleblK'n  Annnlen,  387,  i>.  880, 
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Carvone  is  an  unsaturated  ketone,  which  forms  with  hydrochloric 
acid  a  liquid  addition  product,  with  hydrobromic  acid  a  solid  compound. 
melting  at  32°  (Goldschmidt  &  Kisser,1  1887).  By  splitting  off  hydro- 
bromic acid  from  the  latter,  a  ketone  C10H14O  results,  isomeric  with 
carvone  which  has  l>een  termed  eucarvone  by  Baeyer2  (1804).  The 
bodies  resulting  by  the  action  of  bromine,  viz.  the  tribromide 
C10H14O.HBr.Br2,  the  tetrabromide  CioHi^OBr*  and  the  pentabromide 
CioHisOBrs,  have  been  investigated  by  Wallach8  (1895). 

Carvone  does  not  add  bisulphite,  but  with  hydroxylamine  yield*  a 
well  crystallized  oxime  (Goldschmidt.*  1884)  which,  when  prepared  from 
the  optically  active  ketone,  melts  at  72°.  By  the  union  of  equal 
quantities  of  d-  and  1-carvoxime.  inactive  carvoxime,  melting  at  93° 
results.  Artificially,  these  oximes  are  obtained  by  splitting  off  hydro- 
chloric acid  from  limonene  ami  dipentene  nitrosochlorides  (Goldschmidt 
&  Ziirrer,  1885;  Wallach,*  1888).  With  phenyl  hydrazine  carvone  yields 
a  phenyl  hydrazone  melting  at  100—110°  (Baeyer,8  1894);  semicarbazide 
combines  with  d-  and  1-carvone  to  form  carbazones  melting  at  162 — 163° 
(Baeyer,7  1894).  The  semicarbazoue  of  the  inactive  carvone  melts 
lower  than  the  active  compounds,  namely  at  154 — 156°  (Baeyer,8  1895), 
differing  in  this  respect  from  i-carvoxime. 

On  reduction  carvone  behaves  differently  from  other  ketones. 
Sodium  in  alcoholic  solution  does  not  convert  it.  as  might  be  expected, 
into  the  corresponding  alcohol  carveol  CioHieO,  but  4  atoms  of  hydrogen 
are  taken  up  at  once  with  the  formation  of  dihydrocarveol  (Wallach.* 
1898).  If  the  reduction  is  effected  with  zinc  dust  in  alcoholic  alkaline 
solution,  but  two  atoms  of  hydrogen  are  added,  yet  the  resulting 
compound  is  no  alcohol,  but  a  ketone  CioHioO.  dihydrocarvone  (Wallach 
&  Schrader,10  1894).  Carvone  is  oxidized  by  potassium  permanganate 
to  ox.rt4trpeii.vlfc  acid  CsHiaOs  (in.  p.  190—192°)  ( Best."  1894:  Wallach." 
1894).  From  oxidation  results  which  Tiemann  and  Semmler  (1895) 
obtained  with  dihydrocarveol  and  dihydrocarvone, ,a  they  have  deduced 
the  following  formula  which  had  previously  been  suggested  by  Wagner, 
as  the  most  probable  one: 

1 1  n<Tl<-ht<-.  20,  pp.  487  &  2071.  f>  Merlchlf.  27,  p.  1U28. 

2>  ltrrlchtv.  27,  p.  811.  K)  Horlchtf,  28.  p.  640. 

»)   MfhlK'M  Annulon,  280,  p.  11!».  »)  Lteblg'H  Annnlen,  275,  p.  110. 

*)   Itcrlrhto,  17.  p.  1.178.  «°)  F.ieblK'H  Annaien,  279,  p.  S77. 

»l  Herlchte,    is.    p.    222i>:     lAehlfg'n  ii)  Herichte.  27.  p.  1218. 

Annali'ii.  245,  pp.  25rt.  208;  24<>,  p.  22B.  >  =  )  Ilcrk-hte.  27.  p.  1405. 

«)  Itcrlrlitc,  27.  p.  Mil:  m  iiIno  "i  Rerlrht*.  2S.  p.  2148. 
(JolijMphinlilt.  H.'rl.'liti-  17,  p.    1578. 
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With  phosphorus  pentachloride  carvone  yields  the  dichloride 
C10H14CI2  which,  when  heated  with  quinoline  is  converted  into  2-ehlor- 
ivmene  (Klages  and  Kraith,1  1899). 

Carvone  suffers  a  remarkable  rearrangement  when  it  is  heated  with 
sulphuric  acid,  phosphoric  acid,  phosphorus  oxychloride,  zinc  chloride 
or  alkalies;  it  is  thereby  converted  into  carvacrol,  a  derivative  of 
benzene:  CeHs.CHaW.OHm.CaHTM.  With  hydrogen  chloride  the 
change  is  almost  quantitative.  Anhydrous  formic  acid  also  causes 
a  like  change  (Klages2).  A  similar  molecular  rearrangement  takes 
place  with  the  oxime  of  carvone  when  it  is  boiled  with  alcoholic 
sulphuric  acid  or  heated  to  230 — 240°  with  a  strong  solution  of 
alkali,  being  changed  to  carvacrylamine  (Wallaeh,8  1893).  By  adding 
carvoxime  to  concentrated  sulphuric  acid  it  suffers  rearrangement  to 
p-amidothymol  ( Wallaeh,-*  1894). 

When  carvone  is  heated  with  ammonium  formate  dihydrocarvylamine 
is  formed  (Leuckart  &  Bach,5  1887;  Wallaeh,0  1891);  the  same  com- 
pound results  when  carvoxime  is  reduced  with  sodium  in  alcoholic  solu- 
tion (Wallaeh,7  1893).  If,  however,  the  reduction  is  carried  on  in 
alcoholic  solution  with  zinc  dust  and  glacial  acetic  acid,  carvylamine 
f'ioHuNH2  results  in  two  isomeric  forms  (Goldschmidt  &  Kisser.8  1887; 
G.  &  Weiss,»  1893;  G.  &  Fisher.™  1897). 

Carvone  has  such  a  characteristic  odor,  that  it  can  l>e  recognized 
without  difficulty.  If  it  is  to  be  separated  in  a  pure  state  from  fractions 
of  a  volatile  oil  it  is  converted  into  its  hydrogen  sulphide  addition 
product  (see  above).     It   may   l>e  mentioned  that  this  compound  does 


«»   Berichte,  82.  p.  2550.  «)   Berichte,  2-1.  p.  .1984. 

*l   Berichte.  82,  p.  1516.  »)   I.iebig'*  Annnlen.  275,  p.  ll<>. 

»)  Llebtg's  Annalen,  275,  p.lis;  270,  p.874.  «)  Berichte,  20,  p.  4H6. 

*>  Liebhr'a  Annalen.  270,  p.  860.  >•)   Berichte,  20,  p.  20S4. 

»)  Berichte,  20,  p.  118.  «°)  Berichte.  80.  p.  2060. 


104  General  Part. 

not  melt  at  187°  as  reported  by  Beyer.1  but  at  210  to  211°  (Claus  & 
Fahrion.a  1889). 

In  order  to  prove  the  presence  of  carvone,  the  simplest  way  is  to 
prepare  the  oxime,  taking  care,  however,  that  not  too  great  an  excess 
of  hydroxylamine  be  employed,  as  in  this  case  the  oxime  may  add  a 
second  molecule  of  hydroxylamine  forming  a  compound  C10H14NOH.- 
NH2OH  (m.  p.  1 74-175°)  (Wallaeh  &  Schrader,*  1894;  Harries,*  1898). 
If  the  freshly  prepared  oxime  does  not  crystallize  at  once,  it  can  sorae- 
times  be  brought  to  crystallize  by  distilling  it  over  with  steam. 

Camphor. 

In  order  to  distinguish  d-camphor  from  Borneo  camphor  (d-borneol), 
it  is  also  called  Japan  or  laurus  camphor.  Besides  camphor  oil.  it  is 
obtained  in  large  quantities  by  steam  distillation  from  the  wood  of 
Cinnamoinum  e&mphora.  In  smaller  amounts  it  is  contained  in  the  oils 
of  camphor  leaves,  sassafras  leaves,  cinnamon  root,  spike,  rosemary, 
and  in  the  oil  from  basilicum  root  from  Reunion.  1-Camphor  occurs 
only  in  the  oils  of  feverfew  and  tansy.  Like  d-camphor  it  results  upon 
oxidation  of  the  corresponding  borneol  with  nitric  acid. 

Synthetically,  camphor  has  been  obtained  by  the  dry  distillation  of 
the  lead  (Haller.R  1879  and  1890)  or  calcium  (Bredt  &  Rosenberg,6  189t>) 
salt  of  homocamphoric  arid  (Haller's  hydroxycamphocarbonic  acid). 
This  synthesis  is.  however,  only  a  partial  one,  since  up  to  the  present 
homocamphoric  acid  has  l)een  prepared  only  from  a  derivative  of 
camphor. 

Camphor  forms  a  granular,  crystalline,  colorless,  transparent  mass, 
with  a  great  tendency  to  sublime.  It  is  readily  soluble  in  organic 
solvents  and  has  a  characteristic  odor.  Its  properties,  according  to 
different  observers  are  as  follows :  dis°  =  0.9853  (determined  on  1-eamphor 
by  Chautard"). 

M  p.  170.:l—  1  T<».."»° ;  b.  p.  209.1°  at  759  mm.  (mercury  thread  com- 
pletely in  the  vapor)  (Forster.8  1890): 

M.  p.  17H.4°:  Ho  =  +  41.44°  ami -42.70°  (Haller.»  1887).  — M.  p.  175°: 
b.  p.  204°  (Lundolt.i"  1*77). 

i)  Arcliiv  tl.  Phartn..  221.  p.  -'*.">. '  •»   LtebiK's  Annalen.  289,  p.  5. 

»)  Jourtl.    f.    prukt.    t'hem..    II.   89.  p.    88.1;  t>  Jahrvxbericht  f.  Chem..    1868. 

llerirht  von  S.  A  Co..  April  isns.  p.  •_>«».  p.  .-,.-,.-,. 

8>  Uehlg'tt  Annalen.  279.  p.  S8S.  *i  lierii-hte.  2S,  p.  2988. 

♦  1  Berlchte.  .HI.  pp.  18S4,  isio.  »,  t'nnipt.  rend..  105.  p.  229. 

»)  Contrib.  nlVtudednoHinphre.  Then*'.  Nnnr.v  >«i  I. leblff'n  Annalen.  189,  p.  833. 
1S79,  p.  84:   Bull.  Sue.  ehlm..  III.  1.1.  p.  828. 
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M.  p.   178      b,  p.  iJ(»4°;  [«]d=±44.22°  in  20  percenl  alcoholic  solution 
(Beckmann,3   inv.h. 

i    baa  always  been  of  interest   to  chemists  and  the  axperi- 

mental  material  OH  it  luis  »t«»WI1  to  fairly  large  proportions.      Ill  Inn  -nil. ii  y 

with  tin*  purpose  of  thin  work,  only  those  compounds  especially  suited 
for  it*  characterization  will  u»  considered. 

Recording  to  its  chemical  nature  camphor  CxoHiaO   is   a    k' 
>■.  i  i  ii  1  i  docs  nut  combine  with  bisulphites.    Hydroxylamine  reacts  upon 
it  wiiii  the  formation  of  an  oxime,  from  which,  however,  the  pure  ketn 
mi   l k--  regenerated,  tor  when  treated  with  acids  water  «s  split  off 
nd  'li»>  rritrife  ol  oampholenir  add  tulli.-,. CM  is  Formed. 

If  camphor  oxime  is  reduced  with  sodium  is  ethyl  or  better  amyl 
alcoholic   solution,    bwo  iaomerir  bornylaminea  (m.  p.   L68°  and  180  » 
are  formed  (Forster,8  1898).    A  similar  base,  melting  at   159—160 
obtained    by    beating  "'niiipluir  with   ammonium    format*'   to   220—280° 
(Leockart  A  Bach,8  L887;   WaMach  A  Griepeukerl,*  1892). 

Upon  reduction  camphor  ts  converted  into  ili«-  alcohol  CioHisO, 
imniHol.  in  indifferent  solvents  then*  in  also  produced  some  iaoborneol 
besides  camphor  pinni'iuiM  |  Mii-kinnnn,"'  l.NJM-  and  'IMi),  while  in  alcoholic 
aolutaon  a  mixture  <»f  bornenl  and  Isoborneol  in  principally  obtained 
t  iwUmnnn."  1897). 

The  oxidation  with  nitric  acid  teads  t<i  the  dibasic  camphoric  add 
<  i,.Huit»i  (id.  p.  187°)  and  Further  bo  the  tribasic  camphoronic  acid 
'..Ihi'iu  (in,  p,  188°).  From  the  constitution  ol  tin-  decomposition 
products  of  these  adds  many  conclusions  have  ln«en  drawn  as  t<>  Hie 
constitution   of  camphor.     Of  the   many  Formulas  suggested  for  this 

me,  thai  ol  Bredt T  |  L898) 

CHs  -<  H  -  in, 
CH«-C-€H« 


it  rniiHiiIereil  most  favorably. 


to 


>i   Llebl*n  AnrmliTi,  860.  pp.  853— 85K.— 

On  th*  iiiflui-iio- ..f  iln.  inii.-lilriltl.Mi  nli.l  tin.- 
nature  i>l  tin-  solvi'in  mi  ihf  rotatory  jioiver 
Lanflolt   lni".  fit.  and   Klmttitcli,  /.Htwhr 

r.  phy».  cbaa.,  b  i  ises),  p.  701. 

»)  Joan.  1  linn    Hoc,  T.i.  p.  B86 


•'.  r..-1-i.iu.'.  BO,  p.  i<»-i- 

*i    Ltebtx'p  AniiKl«ri.  900,  p,   .'147. 
*>  BeriehtOi    -'"•    I'     2848;     I-IcWr'h 
vi.i.alen,  292.  |i    I. 

«1  Jmirri,  |.  girakt Clieiu.,  II    .Y 
T)    TlrrJrlil.'.    -'«!,  p.    3 (MM. 
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IVhydmting:  agynts  art  very  energetically  on  camphor.  Thus  phos- 
phoric acid  anhydride  produces  p-cymene;  sulphuric  acid  and  zinc  chloride 
yield  other  substances  besides  this  hydrocarbon.  By  the  action  of  iodine 
carvacrol  is  obtained. 

For  the  identification  of  camphor  the  oxinie  is  used.  This  com- 
pound, discovered  by  Xiijreli '  in  1HH3  is  preferably  prepared  according: 
to  the  method  of  Auwers.2  (1889): 

To  a  solution  of  10  parts  of  camphor  in  10 — 20  tiin.>s  the  amount  of  90 
percent  alcohol  a  solution  of  7 — 10  parts  of  hydroxylamine  hydrochloride  and 
12  to  17  parts  of  soda  solution  an»  added.  The  mixture  is  heated  in  a  boiling 
water  bath  until  the  compound  Hrst  precipitated  by  water  dissolve*  completely 
in  I  hi*  soda  solution.  The  oxiine  precipitate  by  water  is  recrystallirwd  from 
alcohol  or  litfroin.  It  m.'lts  at  118—119°  (Bertram  &  Walbaum,"  1894;  Bredt 
A  How-iiber*;.*  189(1),  and,  when  prepared  from  d-camphor  is  laevogyrate, 
\v heiitis  the  oxime  of  l-cainphor  is  dextrogyrate  (Beckmann,8  1889). 

For  identitient ion  the  semicurbazone  of  camphor  melting:  at  2Ml»— 
'J.'tM1'  may  also  l>e  employed,  further  the  compound  pro<luced  with 
p  hromphenylhydrazine  melting:  at  101°  (Tiemann,6  1895). 

Fenchonb. 

Fcuchouc  ('loIIiuO  is  a  compound  very  similar  to  camphor,  but  liquid. 
It  incurs  in  both  optically  active  modifications  in  volatile  oils.  d-Fen- 
I'hone  is  contained  in  fennel  oil.  while  1-fenchone  is  a  constituent  of  thuja 
oil  For  its  preparation  in  a  pure  state  the  fcnchone*con  raining;  fractions, 
boilihK  "t  about  190 — 19."»°  are  freed  from  impurities  by  oxidation  with 
diluent  rated  nitric  acid  or  permanganate  solution  (Wallaeh.7  1891). 
Feiiclione  is  very  stable  toward  oxidizing:  agents  and  is  only  slightly 
acted  upon  by  this  treatment.  If  the  fenehone  has  lieen  fairly  well 
purified  l',\  this  treatment  it  will  solidify  in  the  cold  ami  can  then  be 
completely  purified  by  crystallization  and  removal  of  the  liquid  parts. 
Vrlitlciall.v,  feuchoue  ran  lie  obtained  by  the  oxidation  of  fenchyl 
alcohol 

Mmolutely  pure  fenehone  is  a  limpid,  somewhat  oily  liquid,  which 
possesses  an  intense  camphor-like  odor  and  a  bitter  taste.  Its.  physical 
properties  are  gdveti  by  Wallaeh  «  (1891  —  189:1)  as  follows: 

M    p.    I   otoO0;   du,.  =  0.94(;r».  da.|-=  0.94:1 .    ii,„„=  1.4(>:UMJ; 
[-i|n      +71.97°  and  (>(».94°  resp.  (in  alcoholic  solution). 

1 1  llorti-lili',   l«.  |>.    107.  -•)   Lh'biK'H  Anmilen.  23«».  |».  854. 

i>  iii.rirhi««.  aa.  i>  no."  <.i  ittTtrha*.  as.  p.  aim. 

•»i  Jiitirn.  f.  |irnkt.  i'h«*m.,  II.  4'.t,  »».  to.         7,   lu-Mk'm  Annnleii,  gfill,  p.  WO. 

»i   I.U'IiIk'h  Aniuili'ii.  2N»,  p.  (».  *i    l.lcl)lK'M.\niinlcii.a«i:t.|>.181:  272,p.  1»2. 
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With  the  exception  ol  the  character  of  rotation)  ri ptically  active 

ino.iilh  jiliniiH  r.»rn's|.oii<l  .(Hii|>Ih.'1\    both   |»livsic;ill.v   and   '-lii'iuir.-ilh 

Fenchone  'lues  no1   combine  with  bisulphites  any  more  than   does 

aphor,  but  is  also  indifferent  toward  phenyl  hydrazine;  with  bydroxyl- 

antina,  however,  i1  yields  mi  oxime  melting  at  L64 — 165*,  which  can  be 

i  tor  chaxacterieataon  (Wallacb*).  The  fonchons  oxime  behaves  like 
camphor  oxime  in  bo  far  as  by  splitting  oil  water  H  is  converted  into 
th«*  nitril'-  of  feacholenlc  add  C10H15N,  isomeric  with  oampholeufc  acid. 
1  .n  kburn*  obtained  two  rencholenic  adds. 

Upon  reduction  Fenchone  yields  Fenchyl  alcohol  CioHtgO  1  Wnllui-fr-'i. 

winch  mehe  at    15        H,\    this  treatmenl   ;>  change  in  rotatorj    power 

taken  place,  so  thai  d-tenchone  yieldH  (•fenchyl  alcohol  and  the  reverse. 

Upon  oxidation  with  permanganate  Fenchone  yields  besides  acetic  and 

:-  dinwthjlmalonic acid  (CH$)a.C(C0OH)»  (Wallaeh*).    RThen 

sntratsd  siteric  acid  is  used  isocampooronic  and  dimethyl  tricarbal 
!  >.  1 « <   acids  are  also  found.    (Gardner  A  Cockburn,0  1808), 

Whereas  camphor,  when  dehydrated  with  pbospho]  anhydride, 

yields  p-cymene;  fenchone,  upon  Like  treatmenl  yields  m-cymene. 

Fenchone  therefore  appears  to  be  the  cn-compound  corresponding  to 
camphor  as  the  p-compound  (Wallach*).  Concentrated  Bulphuric  acid 
acts  "ii  lenchone  with  the  Formation  of  acetyl  xylene  CaHjj  CH«W. 
rii:,r-i.rH«n>rn  (Marsh*). 

For  the  identification  of  lenchone  tin-  oxime  is  need,  which  is  heel 
prepared  according  to  1 1  ■■  -  directions  given  by  WaUach.8 

Tit  s  sulai inn  in  .">  jr.  of  Fenchone  in  80  oc.  of  absolute  alcohol  a  solution 

il   k-  of  kydroxylanune  hydrochloride  In   11   g.  el  hoi   water  sad  6  n  n| 

powdered  |«itsi?ili  AM  added.     A f f «-r   utiimliiin    fur   .-uinr   time    uln-ii    sum.-  ill   llir 

il  I,,.-  ..v;i|n n-jiii  il  the  oxime  crystallises  oat,  which  shonld  be  parined  by 
hi  i.x^iiiliix;it.iiin  from  alcohol,  acetic  sther.  or  ether. 

Thijoxk. 
Thujone  C10H19O  (tanacetone  Bemmler)  together  with  [•fenchone  is 
.1  constituent  of  thujn  oil.  hut  has  hIko  \wn  found  in  the  oils  of  tansy, 
wormwood,  and  sage  an  well  as  in  the  oil  of  <s"r$en?isis  bonwlhri.  in  ;>M 
oi  ihrui  ii  occurs  in  the  dextrogyrate  modification  only.  Prom  oils  rich 
in  thujone  like  tansy  oil,  and  the  oil  of  Artemisia  barreSari,  the 
ketone  is  conveniently  separated  in  the  Form  of  its  bisulphite  compoi 
which  yields  pun  thujone  by  decomposition  with  soda 


'1  UaMff'a  \iinui.Mi.  aca,  |..  i:il  ; 
109. 

SO,       70,  p,  501 
..    1 1  .b  .1.- .  .> .  |,     1  -l«. 
»i   l.lfi.iit'f  A  ii  11  nit' ti  w  jii.i,  |.    I  :!4 


■  1  Joarn.  I  has  I   p.  FOB, 

«i  lU'Mk'h  Ai.iulH-m,  j-:,.  p,  |«T;  -'*«    p  BX4 

f)   Pro*    "'I,.-,.,,  s.n ,    1.-..  |.    i-.r, 

-.  ueuc**  Annul.  [04. 
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Thujone  is  a  colorless,  pleasant  smelling,  somewhat  oily  liquid,  for 
which  Semmler  reports  the  following  properties: 

B.  p.  84.5°  at  13  mm.;  d20°  =  0.9126;  no *=  1.4495.' 
B.  p.  203°;  aD  =  about  +68°.* 

For  the  ketone  regenerated  from  the  bisulphite  compound  and  tlie 
semicarbazone  Wallach  found:8 

d i»o  =  0.9175 ;  n d=1.45109; 
d  2o°  =  0.916;     nD  =  1.4507. 

As  is  seen  from  the  physical  constants  thujone  is  a  saturated  ketone, 
yet  it  takes  up  bromine  with  decoloration  and  is  readily  affected  by 
potassium  permanganate. 

Differing  from  camphor  and  fenchone  thujone  combines  with  sodium 
bisulphite.  With  hydroxy lamine  it  yields  an  oxime  (Wallach,4  1893: 
Semmler,5  1892  J  melting  at  54—55°,  which  upon  heating  with  dilute 
sulphuric  acid  is  changed  to  cymidine  C«Hs .  CsHi-l1!  .  NHjjfi .  CHs^  which 
yields  carvacrol  (Semmler0).  Semicarbazide  reacts  on  the  ketone  with 
the  formation  of  a  semicarbazone  melting  at  171 — 172°  (Baeyer,7  1894). 

Upon  reduction  thujone  yields  the  corresponding  secondary  alcohol 
OioHihO.  thujyl  alcohol  (Semmler5),  which  had  l>een  found  with  thujone 
in  wormwood  oil. 

When  oxidized  with  bromine  and  soda  solution  the  monobasic 
tanacetogenic  acid  G9H14O2  results  (Semmler8);  with  permanganate, 
however,  a  mixture  of  two  isomeric-  keto  acids  CioHieOs,  is  obtained 
(Wallach.*  1893  &  1897;  Semmler, "  1892).  When  subjected  to  dry 
distillation,  this  yields  a  homologous  ketone  C»HieO  possessing  an  odor 
similar  to  that  of  methyl heptenone  (Wallach,11  1893).  By  building 
down  the  keto  acids  to  i-(w-)  dimethyl  laevulinir  acid  the  constitution 
of  thujone  has  been  fairly  well  cleared  up  (Tiemann  &  Semmler,12 
1897  and  1898). 

When  thujone  is  heated  to  280°  in  closed  tubes  for  some  time,  it  in 
changed  to  an  unsaturated  ketone  of  the  same  composition  CioHi«0. 
carvotanacetone  (Semmler.18  1889),  which  has  an  odor  resembling  that 
of   carvone.      The    same    rearrangement    seems    to    take  place  even  by 

i)  Berichte,  25.  p.  3848.  »>  Berichte,  2.1.  p.  8840. 

*)  Ibidem,  27.  pp.  81M5  &  Sl»7.  »)  Lleblg'H   Annnlen,  272.  p.  Ill;    Berirhtf. 

3)  Berichte,  2H,  p.  1905.  SO,  p.  428. 

*)  Mebiff'H  Annalen,  277.  p.  159.  »«•)  Berichte,  25.  p.  8847. 

»)  Berichte,  25,  p.  3844.  U)   MehlR'H  Annalen,  272,  p.  116;  275,  p.  164. 

«l  Ihldem,  8852.  >»)  Berichte,  80.  p.  429;  81,  p.  2811. 

T)  Beriehte.  27,  p.  1028.  »3)  Berichte.  27.  p.  S95. 
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prolonged  boiling  a!  the  fehnjone,  as  may  be  poncluded  from  bhedecreaee 

hi  rotatory  power.    Another  isomeric  ketone,  iBotfrnjone,  is  ten I  by 

beating  fchujonc  m'xXh  dilute  sulphuric acid  (Wattach,1  1895) 

Fur   tin-   ilwn;i.rt«'i  iz.itifMl    of    flinjoai'    tin'   t  ribroinidr     is    well    sildi'd. 

iml  is  best  prepared  according  to  WaHach*  (18981; 

5  g.  of  fcbojons  sre  riiBeOrred  in  ■  large  beaker  in  80  do.  «>i  petroleum  ether 

mi]  to  thi>  -"luijiiii  5  re.  >i  bromine  are  added  at  once.  After  several  seconda 
*  rafrVr  riolent  reaction  fcafcw  place  with  liberation  of  roiisidprable  hydro- 
irouiir  arid.     Wln-n  this   is  PUded,    the  BolVBJH   is  allowed    to  evnpn  i   t II- - 

riUroiiiiii'-  separata  hIowI.v  m  ii  oryatalltne  maoe,  which  ia  to  be  freed  From 
kdherrag  oil  by  (fashing  nitb  cold  alcohol  nut]  wrvstallized  from  hot  Mrettr 
ilur:  Mif  uniting  point  of  tin'  pure  compound  iss  I'JI  —  L32  , 

Ftl.EOONK. 

Tlif  oil  ol  European  pennyroyal  containa  abort  BO  peroeal  of  ■ 
ketone  OioHieO,  pnlegone,  irhteb  has  likewise  been  found  in  the  penny- 
royal ofi  From  Uodeoma  pulogioidea  and  in  fcl&eoil  of  PyoB&nthemnm 

',in<-i;ii;jtniii,  in  all  of  winch  it  occurs  iii  i in1  dextrogyrate  modification. 

Kin  European    pennyroyal  oil  consists  prineipnlly  of  pule^one,  this 
ne  can  \tf  obtained  In  a  fairly  puce  State  l>>    fractional  dint  ilhitiion. 

It  ran.  however,  In-  obtained  much  purer  from  the  bisulphite  compound 
■vhii'li  separates  by  soaking  fcbe  of]  dilated  with  somo  alcohol  [%  toL) 
vitli  sodium  biBulpoite  solution  ilmeyer.'  1895).  The  asmicarbasone, 
lecomposable  by  acids,  can  also  be  need  tor  the  purification  of  pulegone. 

Kvniin-tiraiiy.   pulegone   has  been  obtained  In  a  nnmd-aimm    way 
fitroin-lhil  iTiemnuii  At  Schmidt.*  In'.m".  i.     An    isomeric  ketone,  but 
aot   identical   with   natural  pnlegonn  has  in-en   obtained  by  WTallaeh8 
6  a  '981  by  the  condensation  ol  methyl  bexanone  with  acetone. 
Pulegone  ia  at  ftrst  a  colorleee  liquid  which  on  standing  lor  sunn 

Mm.    becomes  faintly  yellow,  and  has  a   BWect  peppermint  dike  odor. 

Fur  tie-  ketone  purified  only  by  distillation    llcrkimmn  and  Flidssn.-r 

(1891 1  round:8 

B  p.  laO-lSl  at  OOram.;  d*o   =0.9838:  m,  =  1.47«»lH;  [*]oas +22.80°. 
larbier  reports  1 1  Hiv2  I : " 

B.  p.  223—223°;  das* =0.9298;   [«]i,=  +  2.i°1.V. 


?'«  Annnlrn.  SM6,  p     I'M  ;    in-rMri,-.  SB,   p,    L068:  BO,  p.  4'JH. 

:'«   Aiinnl.'ii.   :'7,"i,    |..    I  T.i 
*l  llfri.ni.',   38,   |.    858. 
o  Bvrtahte,  89,  p.  SIS;  BO,  p.  29. 

•o  Bi-rtchii-,  S9,  pp.   1BBT,  BB6S;    Uablff"!  AiiiihI.ii.  .Sim.  p,  a«7. 
-     I.uI.Iic'h  A  nun  If  ii.  5162,  pip.  :J.  4,  90 
M  ComjH,  md.,  114.  p    i  tie 
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For  the  pulegone  prepared  from  the  bisulphite  compound  Baeyer 
and  Henrich '  (181)5)  determined: 

B.  p.  100— 101°  at  15  mm.:   [«]d=  +22.94° 

and  Wallach  *  (1895): 

B.  p.  221—222°:  d  =  0.980:  no  =  1.4840. 

As  an  unsaturated  compound  pulegone  yields  with  bromine  a  liquid 
dibromide,  with  hydrochloric  and  hydrobromic  acids  crystallized  addition 
products,  which  regenerate  pulegone  when  treated  with  alcoholic  potnssa 
(Beckmann  &  Pleissner.3  1801;  Baeyer  &  Hen  rich.*  1895).  It  also 
shows  the  character  of  a  ketone.  ITpon  careful  reduction  with  sodium 
in  alcoholic  solution  the  alcohol  UioHisO,  pulegol,  which  is  difficult  to 
obtain  in  a  pure  state,  is  first  formed  (Tiemann  &  Schmidt5).  Upon 
further  action  of  hydrogen  1-menthol  O10H20O  results  (Beckmann  k 
Pleissner0). 

Pulegone  combines  with  hydroxylamine,  two  oximes  being:  known, 
of  which  the  one  has  the  normal  composition  CioHi«NOH  and  melt«  at 
118— 1 19°  (Wallach.7).  while  the  other  (ni.  p.  147°.  Tiemann  &  Schmidt.8) 
described  by  Beckmann  &  Pleissner,9  contains  an  additional  molecule  of 
water.  As  has  lately  linen  determined  the  latter  is  produced  by  the 
addition  of  hydroxylamine  to  the  double  bond  in  the  pulegone.  so  that 
the  compound  cannot  1m»  considered  as  an  oxime  (Harries  &  Boeder.'0 
1898).  The  semicarhnzoue  formed  by  the  action  of  semicarbazide  melts 
at  170°  (Baeyer*  Hen  rich."   1895). 

When  pulejrone  is  boiled  with  anhydrous  formic1  acid,  or  heated  with 
water  to  250°  in  an  autoclave,  it  takes  up  water  and  is  resolved  into 
acetone  and  methyl  hexanoue  C.7H12O  1  Wallach,12  1890).  The  same 
decomposition  is  also  brought  about  by  concentrated  sulphuric  acid 
(Zelinsky.13  1897):  also  by  the  addition  of  bromine  and  splitting  off 
hydrogen  bromide  with  the  aid  of  heat  (Klages14).  In  the  latter  caw 
m-cresol  is  also  formed. 

Upon  oxidation  with  potassium  permanganate  pulegone  splits  off 
m-etone  and  yields  ,7-methyladipiujc  acid  C7H10O4.  In  harmony  with 
this  result  the  formula 

M  ItellchU'.  -'8.  p.  658.  -)  Rerirhte.  80,  |i.  20. 

»)  Bertchte,  as.  p.  I'.Mi."..  »)  MeliiK'M  Anualen.  262.  p.  «. 

31  LIHiIk'n  Alilinlt'ii,  262.  |».  21.  >"i  lierh'hte,  SI.  p.   1809. 

*)  Berichte.  2S.  p.  658.  ni    Berlchtf.  28.  p.  658. 

»)  Berlchtt'.  2!).  p.  014.  Hi   1. 1. '1.1km  Annalen.  280.  p.  H8S. 

•  )  MeblR'H  An  union.  202,  p.  rill.  >")   UvrU'lltv,  80,  p.  1582. 

n  UpblR'H  Annalen.  277, 11.160;  2N0.  p.. 'U 7.        »«>  llprirhte,  82.  p.  2564. 
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CHa 
ha**  l>eeii  assigned  to  pulegone  (Semmler,1  1802)  which  also  explain**  the 
ready  decomposition  into  acetone  and  methyl  hexanone. 

Pulegone  has  an  odor  very  similar  to  that  of  menthone.  Both 
ketones  can.  however,  be  readily  distinguished  by  their  derivatives.  For 
the  characterization  of  pulegone  the  semicarbazone  prepared  in  the 
usual  manner,  or  the  normal  oxime  may  be  used.  For  the  preparation 
of  the  latter  Wallach.2  1896,  has  given  the  following  directions: 

To  a  solution  of  10  g.  of  pulegone  in  three  times  its  volume  of  absolute 
alcohol  a  solution  of  10  g.  of  potassium  hydrate  in  f>  g.  of  water  is  added. 
To  the  liquid  warmed  to  about  N0°  an*  added  quite  rapidly  with  constant 
agitation,  10  g.  of  hydroxylamine  hydrochloride  dissolved  in  10  g.  of  water, 
and  the  mixture  kept  for  10  minutes  more  at  H0°.  If,  after  cooling,  the 
mixture  is  poured  into  water,  the  oxime  usually  separates  at  once  in  the  solid 
form.  After  reerystallization  from  ether  or  petroleum  ether  it  melts  at 
IIS— 119°. 

According  to  Baeyer  &  Henrich'*  (18i)."i)  the  identification  can  he 
nn-omplished  more  rapidly  with  the  characteristic  bisnitrosopulegone. 

A  solution  of  2  cc.  of  pulegone  or  oil  containing  pulegone  in  2  vc.  of  ligroin 
and  1  cc.  of  amy!  nitrite  is  well  cooled  in  a  freezing  mixture  and  treated  with 
a  very  small  amount  of  hydrochloric  acid.  In  a  very  short  time  the  bisnitroso 
compound  separates  in  the  form  of  fine  needles,  which  are  obtained  pure  by 
spreading  on  a  porous  plate  and  washing  with  jM'trolenm  ether. 

Menthone. 

1- Menthone  ocelli's  together  with  menthol  in  peppermint  oil  and 
probably  also  in  the  oil  of  buchu  leaves.  Recently  it  has  l>een  detected 
in  geranium  oil  from  Reunion. 

As  it  does  not  combine  with  bisulphite  and  cannot  l>e  freed  from 
Heeompanying   compounds    by    fractional    distillation    alone,   it  can   lie 


*l  Berlcht«\  25.  p.  8515.  8)  Herlchte,  28,  p.  «>.r>4;  compare  Bneyer 

>)  LieblR'it  Annalen.  28J».  p.  847.  &  Prentice.  Rerlrhte,  20.  p.  1078. 
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isolated  only  by  means  of  it*  oxime  or  semienrbazone.  It  should  be 
remembered,  however,  that  in  the  decomposition  of  these  compounds. 
which  is  usually  effected  by  means  of  dilute  sulphuric  acid,  the  rotatory 
power  of  the  ketone  is  changed. 

By  the  oxidation  of  menthol  with  the  chromic  acid  mixture  recom- 
mended by  Beckmann  it  is  easy  to  obtain  a  1-menthone  with  normal 
rotatory  power  (Beckmann.1  1889). 

Pure  menthone  is  a  mobile,  limpid  liquid,  which  possesses  a  peppermint 
odor  and  a  coolinjr.  bitter  taste.  For  the  ketone  obtained  by  oxidation 
from  menthol  Beckmann  found : 

B.  p.  207°;  d2o°  =  0.8900 :  nDi2°  =  1.4525;   [«]n  =  —  28.18°.* 

Binz  records  (1898): 

d24°  =  0.8984;   [«]D=— 27.07°.» 

According  to  Wallach  (1895)  menthone  regenerated  from  the  semi- 
enrbazone (in.  p.  184°)  possesses  the  following  properties: 

B.  p.  208°:  d  =  0.894;  nD  =  1.4490.* 

If  1-menthone  is  treated  at  a  low  temperature  with  concentrated 
Hiilphuric  acid,  it  in  converted  into  the  dextrogyrate  isomer  (Beokmanu,5 
which  haw  so  far  not  l>een  found  in  volatile  oils. 

Menthone  l>elongs  to  those  ketones  which  do  not  yield  addition 
products  with  bisulphites.  Upon  reduction  with  sodium  in  alcoholic 
solution  it  is  eon  verted  into  the  corresponding  secondary  alcohol 
1-menthol.  CioH^oO  There  an*  also  formed  small  quantities  of  a  slightly 
dextrogyrate  isonienthol;  by  using  indifferent  solvents  menthopinacone 
also  results  (Beckmann.0  1897). 

With  hydroxylamine  in  alcoholic-aqueous  solution  it  combined 
readily  to  form  l-monthoxime  melting  at  59°  (Beckmann,7  1889; 
Wallach,**  1898).  When  this  is  treated  with  dehydrating  agents  it  is 
converted  into  an  aliphatic  nit-rile  C»Hi70X.  which  by  further  changes 
yields  compounds  which  show  great  similarity  to  the  members  of  the 
citronellal  series  (Wallach.0  1894  &  '97).  Kemicarbazide  reacts  on 
menthone  with  the  formation  of  the  semienrbazone,  which  crystallizes 
in  needles  and  melts  at  184°  ( Wallach.'"  1895;    Beckmann,11  1890). 

i)  MeblR'H  Annalen,  2.~o,  p.  3125.  7)  UeblR'n  Aunnlen,  250,  p.  880. 

»)  Lieblg'H  Annalen.  250.  |>.  827.  H)  Meblg'M  Annalen,  277,  p.  157. 

»)  Zritvchr.  f.  ph.VH.  ('hem..  12.  p.  727.  »)  Mebljr'H  Annalen.  278.  p.  808;  2%. 
*)  Herlchte.  28.  p.  1UA8.                                     p.   12«>. 

»»  LleblR'H  Annalen,  p.  884.  «o,  Herkhte.  2H,  p.  1008. 

fi)  Jnurii.   f.    prakt.   (hem..    II,  .'>.*•.  pp.  "i  MHiIk'h  Annalen.  280,  p.  800. 
IS  *   80. 
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If  raenthone  is  oxidized  with  a  solution  of  chromic  acid  in  glacial  acetic 
avcid,  a  liquid  keto  acid  CioHisOs  (keto-  or  oxymenthylic  acid)  is  first 
produced  (Beckmann  &  Mehrlander,1  1896),  which,  on  further  oxidation 
with  potassium  permanganate  or  chromic  acid  mixture  is  converted  into 
the  dibasic  /S-methyladipinic  acid  (Arth's2  /9-pimelinic  acid)  consequently 
into  the  same  "Abbauproduet"  which  results  from  pulegone  and 
citronellal  (Beckmann  and  Mehrlander;8  Manasse  and  Rupe,4  1894). 
When  oxidized  with  ('aro's  reagent  (persulphate  with  concentrated 
sulphuric  acid)  it  yields  the  corresponding  e-lactone  (Baeyer,5  1899). 

When  isoamyl  nitrite  and  hydrochloric  acid  are  allowed  to  act  on 
menthone  in  the  cold,  there  is  formed  besides  bisnitrosomenthone 
(CioHi70.NO)2,  the  oxime  of  keto-men  thy  lie  acid,  the  first  oxidation 
product  of  menthone  (Baeyer  &  Manasse,6  1894;  B.  &  Oehler,7  1896). 

When  bromine  (2  mol.)  acts  on  menthone  (1  mol.)  in  chloroformic 
solution  a  crystallized  dibrommenthone,  CioHieBraO  (m.  p.  79 — 80°) 
results,  which  can  be  converted  into  thymol  by  splitting  off  hydrobromic 
acid  by  means  of  chinoline  (Beckmann  &  Eichelberg,8    1896). 

Those  rearangements,  as  well  as  the  conversion  of  menthone  into 
3-choreymene  effected  by  .lunger  and  Klages9  (1896)  agree  with  the 
formula 

CHsCHs 

\/ 
CH 

iH 

H2CV       SCO 


HaC\        ^CH8 
\/ 
CH 

CH* 

assigned  to  it.  This  also  expresses  the  relation  of  menthone  to  pulegone. 
In  order  to  identify  menthone.  the  semicarbazone  or  the  oxime  is 
employed,  the  preparation  of  which  is  accomplished  in  the  usual  manner. 
For  further  characterization  the  ketone  may  be  reduced  to  menthol  and 
this  converted  into  the  benzoic  acid  ester  (see  menthol). 

i)  Llebift's  Annalen,  289,  p.  868.  •)  Berichte.  27,  pp.  1913  and  1914. 

»)  Annalen  de  Chlin.  et  Phys. ,  VI,  7,  p.  488.  ')  Berichte,  29,  p.  27. 

•)  LleblR'*  Annalen,  289.  p.  878.  »)  Berichte,  29,  p.  418. 

*)  Berichte,  27,  p.  1818.  »)  Berichte.  29,  p.  815. 
»)  Berichte,  82,  p.  8625. 
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A  diketone,  viz.  diacetyl  CHa .  CO .  CO .  CHa  remains  to  be  mentioned 
It  has  been  isolated  from  the  distillate  from  caraway  seeds *  and  in  all 
probability  ocelli's  hi  the  distillate  from  cloves  and  probably  in  otlier 
oils.    It  can  be  identified  by  its  dioxime  melting  at  234.5°. 


I 


Acids,  Esters,  Lactones,  Oxides. 

The  aqueous  distillate  obtained  by  the  distillation  of  volatile  oik 
with  steam  occasionally  contains  free  fatty  acids,  viz.  acetic,  propionic, 
butyric  or  valerianic  acid.  These  acids,  like  methyl  and  ethyl  alcohol, 
are  probably  decomposition  products  of  esters  contained  in  the  parts 
of  plants  subjected  to  distillation. 

Those  acids  contained  in  oils  in  the  form  of  esters  are  obtained  a* 
salts  when  the  oils  are  saponified.  Formic  acid  is  supposed  to  be  con- 
tained in  valerian  oil  as  bornyl  formate.  Acetic  acid  occurs  frequently 
in  the  form  of  esters  as  linalyl,  geranyl,  and  bornyl  acetates,  which  are 
characterized  by  their  peculiar  odor.  Of  the  other  fatty  acids,  propionic 
and  butyric  acids  have  been  found  in  lavender  oil ;  butyric  acid  as  ethyl 
ester  in  the  oil  of  Herucleum  sjthondylium.  as  octyl  ester  in  the  oil  of 
Pustimwn  savivii;  valerianic  acid  and  its  esters  in  the  oils  of  valerian, 
citronella  and  angelica  root :  methyl  ethyl  acetic  acid  in  the  oil  of  angelica 
root  and  seed;  n-capronic  acid  in  palmarosa  oil  and  the  oil  of  H. 
sphonilylinm;  caprinic  acid  as  ethyl  and  amyl  ester  in  cognac  oil;  laurinii 
acid  free  in  the  oil  of  arnica  flowers;  myristic  acid  in  orris  oil  and  oil 
of  nutmeg;  and  palmitic  acid  in  the  oils  of  ambrette  seeds,  vetiver. 
wormwood,  celery  and  arnica  flowers. 

Of  the  unsaturated  acids,  angelic  and  tiglinic  acids  occur  as  esters 
in  cumin  oil;  tiglinic  acid  in  geranium  oil  from  Reunion;  oleic  acid  in 
orris  oil. 

Of  the  aromatic  acids,  lienzoic  acid  has  been  found  in  ylang-ylang 
oil  and  in  the  oil  of  tola  balsam;  cinnamic  acid  in  storax  oil,  and  a* 
methyl  ester  in  the  oil  of  Al/)ini;i  nmluccensis.  Much  more  widely  dis- 
tributed is  salicylic  acrid  which  occurs  as  methyl  ester  in  the  oils  of 
species  of  (liiufthei'hi  and  Iletnlsi.  also  those  of  spiraea,  senega  root  and 
tea.  Methyl  salicylate  occurs  in  small  amounts  but  is  widely  distributed 
in  leguminous  plants  and  in  other  plant  families.2  In  oil  of  cloves 
salicylic  ax-id  probably  occurs  as  acetsalicylic  ester  of  eugenol. 

')  lterk-lu  s.  A,-  Co.,  Oct.  ls'.t'.t.  p.  :\->. 

»)  <,'<>ni|i.    Itericht    von   Schlinmel   &  Co.,  Oct.   1N!»H,  p.    ."1,    also  .Tnlirenbertcht  dw 
botiinlMi'hen  liurtciiM  7.11    Biiltcnzorff.   1H".»7.  p.  .'17. 
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M'  i  \\y\  salicylate  is  unquesl  Lonably  one  of  t.h»-  most  widely  dial  ributed 

.    i  constituents,    it-  presence  in  e  planl  is  not  restricted  to  any  one. 

pjm.    Probably  the  ester  doss  not   as  h   role  BXist   as  such  in  plants, 

in    loi-in    of    ,m    ^liu-osiilf,    I'm-    fr*>i|iii'tii  \y   bbs  distillate    from    fresh 
:  -tnble  ntiitt»T  yields  no  reaction  tot  methyl  Batfcylate. 


oxv:iriils  jiii.i  their  anhyctrides,  the  lactones,  occur  in  volatile  oils; 

myrletic  and  oxypentadecylic  acid  have  been  found  in  the  oils  of 

•lies  rooi  ;in.|  of  angelica  *<■<•<}  respectively. 

CM  iii''  lad s,  aedanolid  from  celery  "ii  and  cumarin  and  hydro- 

cumariu  are  characterized  by  fcbeir  powerful  odor.    On  tin-  other  hand, 

nt-olactone  (helenin)  From  slant  <>il  and  the  lad s  CioHisOg  from 

I H-jijwrniint  nil  luiw  but  e   faint  odor. 


Ttie    oxides    are    represented    by    but    one    compound,    Biueo]    or 
lyptol  CioHisO. 


ClNBOL 

riu. to]  (eucajyptol,  berpane  of  Bouchardai  and  roiry)  like  tnethyl- 
s.ilii yl.iir  i-  widely  distributed.  It  is  the  principal  constituent  of  e&jeput 
Oil,    the   oils   of   Artfiiiisiti    firm   niel    llti<;i!yi>tns  iflfitiulus  and    bai  been 

id  in  ledger  or  smaller  quantities  in  the  following  oils:  galangaloil, 
sedoary  oil,  differenl  cardamom  oils,  in  the  oil  from  bbs  Beads  of 
Automum  melegneta,  tcaempferia  oM,  camphor  oil,  laurel  leal  and 
berry  oils,  myrtle  oil,  in  the  oilr of  SteJaleucB  foocadendron  car.  I.turi- 

!"li.i.    M.   ;<<-uiiiiit;tl;i.   M.   deBUBSBt&   Mini    ,1/.   iniriii:!  t:i ,    in    Chsfcen    leal   oil, 

caneJIe   oil,    in    Che   oils    of   BoeaJjrptiuB  cMforata,   cneorHblia,   oleosa, 
datnosa,    amygd&lina,    roetrata,     popoffleta,    corymboaaj,     res/nf/ara, 

h:iilfY;ut;i.  tim-nii-orvs,  lisdottia,  Ifiiioxylnit,  rii;irmirliyntlm,  rn[>Ui'!l;ii:i. 

enioidos,  obliqna,  pnnrttitn,  htxujthfaiui,  nvhra  and  hewiphloia,  in 

■  >i     \  ri'-niisi.:!    Vulg&lie,   milfoil  oil.    ivn  oil.   iii   sage,    ninl    linsiliriiiu    oil. 

in  tin'  nil  uf  Lavandula  dentata,  /.   atoechaa  and  /.    vera,  in  rosemary 
oil,  .i-  well  as  In  pepperminl  and  Bussian  spearmint  nils. 

Tin-  preparation  ol  this  body  from  oils  rich  in  cineol,  like  fchal  ol 

ilvjiins  globnhiB,  is   not    difficult,   msul'.-ir  ;is    ih>-  riin-ol.   purified   BS 

far  ai   possible   by   Emotional  distillation   posses-,..*   tin-    property    of 

•  I alluring   when   cooled.     If   the  object    is  to  datsct  mid  to  isolate 

-niiill    qnantitisH    of    chieol,    tin-    h  v«l  i<  ■!  n<  >iu  i«     .■  i  ■  i  <  I    compound    in    ossd, 

which  by  deoompositioti  with  water  yields  rineoL 
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Cineol  has  been  observed  as  inversion  product  in  the  preparation  of 
terpineol  from  terpin  hydrate  and  dilute  sulphuric  acid ;  it  results  further 
by  boiling  terpineol  with  dilute  sulphuric  acid  or  oxalic  acid. 

Pure  cineol  is  a  colorless  liquid  of  camphor-like  odor,  which  crystal- 
lizes in  the  cold  and  is  optically  inactive.  For  the  cineol  prepared  from 
its  hydrochloric  acid  addition  product  Wallach  found: 

B.  p.  170°;  dao°=0.9267;  nD= 1.45839.1 

According  to  observations  made  in  the  laboratory  of  Schimmel  &  Co. 
cineol  purified  by  crystallization  melts  at  —  1°;  it  boils  at  177°  (764  mm.), 
and  di5°  =  0.930,  nD  17°  =  1.45901. 

Cineol  yields  characteristic  loose  addition  products  with  bromine, 
iodine,  hydrochloric  and  hydrobromic  acids,2  phosphoric  acid,  a- 
and  5-naphthol,  and  iodol.  which  can  be  used  in  part  for  its  isolation 
and  characterization.  By  the  action  of  dehydrating  agents  it  is 
converted  into  dipentene  (Wallach  &  Brass,8  1884).  It  can  also  be 
converted  directly  into  dipentene  derivatives  by  proper  treatment;  thus 
for  iiiHtance,  dipentene  hydriodide  results  by  merely  conducting  dry 
hydriodic  acid  into  cineol.  The  oxygen  in  cineol  is  combined  as  oxide 
oxygen  and,  therefore.  this  compound  reacts  neither  with  hydroxylamine 
nor  with  phenyl  hydrazine,  nor  does  sodium  in  alcoholic  solution  act 
upon  it. 

When  oxidized  with  warm  solution  of  potassium  permanganate 
dibasic  cineolic  acid,  C10H10O5  (111.  p.  196  to  197°)  is  formed  (Wallach  & 
(Jildemeistcr,4  1SH8).  The  cineolic  acid  anhydride  produced  by  the 
action  of  aeetanhydride  on  this  acid  yields,  when  subjected  to  dry  dis- 
tillation, methyl  heptenone.  C8H14O,  which  also  occurs  naturally. 

Cineol  possesses  a  characteristic  odor,  which  often  directs  the  atten- 
tion to  it.  For  rapid  detection,  the  reaction  with  iodol  given  by 
Hirschsohn6  (1H93)  is  especially  suited.  In  a  few  drops  of  the  oil  to 
be  tested  a  little  iodol  is  dissolved  by  moderately  heating;  if  cineol  in 
present,  the  crystalline  addition  product  consisting  of  equal  molecule* 
of  the  components  soon  separates.  The  melting  point  of  the  compound, 
recrystallized  from  alcohol  or  benzene,  is  about  112°  (Bertram  &  Wal- 
baum."  1897). 


i)  [,Iel)lK'H  Annalen,  28»,  |>.  '.'2:  24.'.  p.   |»5. 

a)  Llebifr'H  Annalen.  225,  pp.  800,  80S;  280,  j>.  227;  240.  p.  280. 

»)  Llebljf's  Annalen,  225,  p.  810. 

*)  Liohlff'x  Annalen,  240.  p.  288. 

8)  Pharm.  ZeltHchr.  (.  Ituatt).,  .*I2.  pp.  411  &  07. 

«)  Arehlv  d.  Pharin.,  285,  p.  17s. 
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If  the  cineol  is  to  be  isolated  as  such,  the  cineol  fraction  diluted  with 
about  an  equal  volume  of  petroleum  ether  in  well  cooled  and  saturated 
with  dry  hydrobromic  acid  gas.  The  white  crystalline  precipitate  which 
soon  separates  is  filtered  with  a  force-pump  and  washed  with  petroleum 
ether.  The  fairly  stable  hydrobromide  thus  obtained  melts  at  50 — 57° 
and  is  readily  decomposed  by  water  into  cineol  and  hydrobromic  acid. 

For  the  further  characterization  the  cineolic  acid  produced  by 
oxidation  with  warm  potassium  permanganate  solution  may  be  used. 


Phenols  and  Phenol  ethers. 

Several  of  the  phenols  and  their  ethers  have  acquired  considerable 
commercial  importance  and  are,  therefore,  prepared  on  a  large  scale. 
Thus  thymol  is  largely  used  on  account  of  its  antiseptic  properties, 
a  net  hoi  is  used  in  the  manufacture  of  liquors,  from  eugenol  and  safrol 
the  valuable  vanillin  and  heliotropin  are  prepared. 

Of  the  simpler  representatives,  p-eresol  methyl  ether  is  found  in 
ylang-ylang  oil  (cananga  oil),  phlorol  (m-ethyl  phenol?)  is  found  as  iso- 
butyric  ester  and  as  methyl  ether  in  the  oil  of  arnica  root,  the  ethyl 
ether  of  hydroquinone  occurs  in  star  anise  oil,  and  the  methyl  ether  of 
thymohydroquinone  in  the  oil  of  arnica  root. 

Of  the  higher  homologues  of  phenol,  the  two  isomeric  phenols 
C10H14O,  thymol  and  carvacrol  are  of  special  interest  on  account  of  their 
relationship  to  terpene  derivatives. 

('akvacrol. 

Carvacrol  (isopropyl-o-cresol).  CoIIa-CHaW  .OHW  .Carlr'4',  is  the 
principal  constituent  of  the  Trieste  and  Smyrna  origanum  oil.  It  has 
also  been  found  in  the  oils  of  Mon.irrfti  fistulosu,  of  thyme  and  wild 
thyme,  of  Saturejn  hortensLs,  S.  montnnii  and  of  Pycnnnthpmum  lunreo- 
liitum,  also  in  spearmint  oil  ami  the  oil  of  Schiniifi  molle. 

Artificially  it  can  l>e  obtained  from  the  isomeric  carvone  by  treat- 
ment with  potassa,  hydrochloric,  sulphuric,  phosphoric,  and  formic 
acids  (comp.  p.  103) ;  also  from  camphor  by  heating  it  with  iodine. 

When  freshly  distilled  it  is  a  colorless,  thick  oil,  which  solidifies  in 
the  cold.     Its  constants  are  reported  as  follows: 

B.  p.  110°  at  10  mm.:  d20°  =  (U>782;  nD  =  l..">228  (Semmler.1  1892). 

t)    Berichte,  25.  p.  8853. 
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For  earvaerol  from  origanum  oil,  Gildemeister *  (1895)  found: 

M.  p.  +  0.5°;  b.  p.  285.5— 286.2°  (742  mm.);  diB°=0.980,  d2o°=0.976; 

nD2oo  =  1.52838 ; 

and  for  a  preparation  prepared  from  earvone: 

M.  p.  +  0.5°;  b.  p.  230— 280.5°  (742  mm.): 
di6°  =  0.983,  dso°  =  0.979;  nD2o°  =  1.52295. 

For  the  detection  of  earvaerol  the  phenyl  earbaminic  acid  ester, 
first  prepared  by  Goldsehmidt2  (1893)  can  be  used.  According  to 
Gildemeister1  it  melts  at  140°.  For  this  purpose  the  nitroso  derivative 
which  can  readily  l>e  prepared  according  to  Klage's8  (1899)  method 
should  also  prove  serviceable. 

Thymol. 

Thymol  (isopropyl-m-cresol)  CaHa.CHsl1'  .OHW.ChHtW  is  found  in 
considerable  quantity  besides  p-eymene  in  ajowan  oil,  but  also  occurs  in 
the  oils  of  Aloiuirda  punctata.,  Morula  japooica  and  Cunila  mariana.  in 
oil  of  wild  thyme,  and  in  thyme  oil. 

Its  artificial  formation  from  dibrom  menthone  by  splitting  off  hydro- 
broniic  acid  by  means  of  quinoline  is  interesting. 

Thymol  forms  colorless,  transparent  crystals,  having  the  odor  of 
thyme  which  melt  at  50—51°  and  distill  at  232°  (231.8°)  (Pinette.* 
IH80).  Eykmann-"'  (1893)  determined  d».o«  =  0.9816,  Nasini  and  Bern- 
heimer"  (1H85)  report  d^£  =  0.96895  and  nD=  1.51898. 

Chemically  it  can  be  readily  characterized  by  its  nitroso  derivative 
(KlagesJ  1H99). 

The  most  phenols  and  phenol  ethers  as  well  as  the  most  important 
ones  belong  to  the  oleftnie  phenols,  i.  e.  phenols  with  oleflnic  side-chains. 
They  mostly  contain  the  group  ('sHd,  either  the  allyl  or  propenyl  group: 
myristicin  alone  apparently  makes  an  exception,  having  a  butenyl  group. 
When  heated  with  alcoholic  pot assa  or  sodium  ethylate  those  substances 
containing  an  allyl  group  are  converted  into  their  isomers  with  a 
propeiiyl  group. 


'i  Arch.  (I.   IMiarin..  'JiV.i,  p.   lss.  a,   Kwui'll  "U-h  trav.  chim.   den   l*..H..  12. 

3)  Berichte.  2»i,  |i.  20H<i.  p.   177. 

»)   Ikrlchto,  iV£,  p.    I.MS.  '■)  Ouxk.  clilin.  Ital..  13,  p.  00.     .iHhrmb. 

*»    I.Ii-Mk'h  Annnk'li,  248.  p.  Hi.  f.  Chcm..   lss."..  p.  :tU. 

•1   Hericht.'.  :\2,  p.   IMS. 
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Chavicol. 

Chavicol  (p-allylphenol),  CeH+.CaHs'^.OHl4'  occurs  in  betel  leaf  oil 
rom  Java  and  in  bay  oil. 

It  is  a  colorless  liquid,  boiling:  at  about  237°  and  according  to 
Sykmann1  has  di8»  =  1.033  and  no  =  1-5441. 

Methyl  chavicol. 

Methyl  chavicol  (estragol)  was  first  found  in  anise  bark  oil  and  later 
dso  in  estragon  oil.2  Accompanying:  its  isomerics  propenyl  compound 
inethol.  it  occurs  in  the  oils  of  anise,  star  anise,  and  fennel,  and  has 
»een  shown  to  l>e  present  in  bay  oil,  in  German  and  French  basilicum 
>ils  ami  in  the  oil  of  Perneu  gratissium. 

Methyl  chavicol  is  a  colorless  liquid  with  a  faint  anise-like  odor. 
rhirlt  boils  at  215—210°  (corr.)  (Grimaux,»  1893).  At  11.5°  d  =  0.979 
ind  nu= 1.5244  (Eykman,1  1890).  The  ether  isolated  from  estragon 
)il  has,  according  to  the  observations  made  in  the  laboratory  of 
Vhimmel  &  Co.,  the  following  properties: 

B.  p.  97—97.5°  at  12  mm.,  80°  at  7  mm.;   dis°  =  0.9714— 0.972; 
nme«  =  1 .52355—1 .52380. 

Methyl  chavicol  is  characterized  by  changing  it  into  the  solid  anethol 
>y  boiling  with  alcoholic  potassa  or  by  converting  it  into  homoanisic 
p-methoxyphenylacetic)  acid  melting  at  80°. 

Anethol. 

Anethol  (p-propenylnnisol),  CoH-t.CsH.-.t'l.OCHst4!,  is  the  main  con- 
stituent of  anise  and  star  anise  oils  and  is  also  contained  in  considerable 
(uantity  in  fennel  oil.  It  has  also  been  shown  to  be  present  in  the  oil  of 
)smorrhizn  longistylis. 

It  is  a  white  crystalline  mass,  with  a  strong  anise-like  odor,  the 
>roperties  of  which  with  slight  disagreements  are  given  as  follows: 

A.  p.   21.1°;    b.   p.   233—233.5°   (751    mm.);    d2^-°  =  0.9855  (Moreau  & 

Chauvet,*  1897): 

M.  p.  21°;   d2Bo= 0.980;  nm8°=  1.50149  (Stohmann,*  1H92) : 
du. 5o  =  o.099:  110=1.5024  (Eykman'). 


»)  Herichte.  28,  p.  802.  *)  Bull.  Soc.  chlni..  Ill,  17.  p.  111. 

»)•  Uericht  von  Schliiinu-I  &  Co.,  April  °)  SltiungHber.  d.  Akad.d.  Wlm,    I^lpzlg. 

ma,  pp.  17  *41;  April.  1S«.»4,  p.  28.  1*92.  p.  807. 
»)  Compt.  rend.,  117,  p.  108«>. 
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When  oxidized  with  chromic  acid  it  is  converted  into  anisic  add. 
with  potassium  permanganate  into  p-methoxyphenylglyoxylic  acid 
('oH* .  OCH8 .  W  . CO.COOHt1)  (in.  p.  89°).  With  bromine  the  well  crystal- 
lized monobrom  anethol  dibromide  CoH8Br(OCH») . CsHsBra  (m.  p.  107— 
108°)  results  (Hell  &  (iflrttner,i  189.".). 


Eugenol,  betelphenol  and  safrol  are  derivatives  of  allyl-  and  propenyl- 
dioxybenzene  respectively,  which  are  not  known  as  such. 

EUGKNOL. 

Eugenol  (allylguaiaeol),  CoHs.CsHstM  .OCH8W  .OHW,  is  contained 
in  large  amounts  in  the  oil  of  cloves  and  clove  stems.  It  is  also  found 
in  the  oils  of  cinnamon  leaves,  Ceylon  cinnamon,  sassafras,  massoy 
bark,  pimenta,  bay,  ami  canella,  also  in  camphor  oil  and  culilawan  oil. 

It  is  a  faintly  yellow  liquid,  with  an  intense  clove-like  odor  and 
burning  taste  with  the  following  properties: 

B.  p.  2.~>2°  at  749  mm.;  123°  at  12—1:1  mm.  (Erdmann.2  1897): 
d, 4.50=  1.072:  nD  =  1.5439  (Eykman.8  1890). 

With  ferric  chloride  in  alcoholic  solution  eugenol  produces  a  hhie 
coloration.  I'pon  oxidation  (liest  as  acetic  acid  ester)  it  yields  vanillin 
and  vanillic  acid,  besides  small  quantities  of  homovanillic  acid. 

For  its  ehnracterization  the  liemsoic  acid  ester,  m.  p.  09 — 70°.  which 
can  lie  prepared  with  benzoyl  chloride  is  well  adapted. 

Besides  eugenol  some  nceteugenol  is  also  found  in  clove  oil.  but  not 
in  clove  stem  oil.  It  is  frequently  accompanied  by  its  methyl  ether 
(allyl  veratrol)  CH.i.C.sHr.i'l  .OCH8f«l  .00H«l*l.  which  oceurs  in  bay  and 
culilawan  oils,  in  paracoto  bark  oil.  in  oil  of  Asurnin  europueuw.  in 
citronella  oil  and  probably  in  maticooil.  The  methyl  ether  possesses  an 
odor  reminding  of  eugenol  but  much  weaker:  it  boils  at  248 — 24ir'' 
(128—129°  ut  11  mm.),  dn  -  1.041.  iin- l.."i373  (Bertram  &  tiiluV 
meistei'.1  1889:    Eykniann-'M. 

With  bromine  methyl  eugenol  yields  the  trihrom  methyl  eugenol 
CflHsjBr.  (<)(-Ha)s.(-»HsBi's.  crystallizing  in  pretty  needles  molting  at  7* J 
( Wasserinaiin :•"  B.  &  (}.').  By  oxidation  with  potassium  perniftiigantitr 
it  iH  converted  into  dimethyl  dioxybenzoic  acid  (veratric  acid)  melting 
at  179—180°  1  romp.  Wallach  &  Rheindorff."  1802).  Both  compounds 
are  well  suited  for  the  detect  ion  of  methyl  eugenol. 

i)  Journ.  f.  pmkl.  « "hem.  I).  .-,1.  p.  4_'l.        •  >  .loiini.  f.  |irakt.  ('hem.  II,  8«.  p.  854. 
a)  Journ.  f.  pnikt.  flu-m.  II.  ."•",.  p.   flit.        •"•i  .litlm'NlMT.  f.  ('hem..  1S79,  330. 
»)  IUrlrhir.  •_>:».  p.  sij-j.  .. ,   u,.i>I«:"h  Annalen.  271.  p.  800. 
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Safrol. 

Safrol  (riliikiniol  of  Eyknian),the  principal  constituent  of  sassafras  oil, 
is  contained  in  considerable  quantity  in  camphor  oil  and  has  been  found 
in  cinnamon  leaf  oil,  star  anise  oil  and  massoy  bark  oil.  It  iH  the 
methylene  ether  of  an  allyl  pyrocatechin  CeHa.C'sHB^J.OOCr^t8'41. 

It  iH  a  colorless  or  faintly  yellow  liquid  which  has  the  following: 
proj>erties,  according  to  obHervations  made  in  the  laboratory  of 
Schimmel  &  Co. : 

B.  p.  28H°  (759  mm.):  diR»=  1.108:  nDi7°  =  l..r)388<). 

On  cooling  it  solidifies  to  a  mass  of  crystals  which  do  not  melt 
until  +  11°.  Subjected  to  careful  oxidation  with  potassium  perman- 
ganate a  glycol  is  first  formed,  which  by  further  oxidation  is  converted 
into  homopiperonylic  acid  CoH8.00('H2.('H2.('(H)H  (m.  p.  127°): 
when  the  oxidation  is  effected  with  chromic  acid  mixture  piperonal 
(heliotropin)  and  piperonylic  acid  ('oHa.OOCHa.COOH  (m.  p.  228°) 
an*  obtained. 

Asurone  and  myristicin  are  representatives  of  olefinic  trioxybenzenes 
occurring  in  volatile  oils. 

Aha  rone. 

Asarone  ipropenyl  trimethoxyl>enzene)  0eH2.0sHsC1^  (0CH8)*t***»5?l. 
is  contained  in  the  oil  of  Astnuin  enrojmenm  and  has  recently  l>een  found 
in  matico  oil.  It  melts  at  ($2°.  yields  with  bromine  a  well  crystallized 
dibromide  (m.  p.  85 — 8(5°)  and  is  converted  by  oxidation  with  potassium 
permanganate  into  asarylic  acid  (trimethoxylieuzoie  tu*id.  ('eHsKM'Hsls* 
r<)OH,  in.  p.  144°).  Its  nynthesiH  from  asarilic  aldehyde  has  been 
a«fomplished  by  Gattermann  and  Eggers  l  (1899). 


Ah  derivatives  of  a  tetratomic  unsaturated  phenol  the  isomeric 
apioln  (.'oH.CsHb.OsCHs.  (OCHa)*  should  be  mentioned.  The  common 
(or  parsley)  apiol  (m.  p.  29.5— .-{()°)  is  contained  in  the  oil  of  parsley 
seed  and  in  that  of  the  Venezuelan  camphor  wood.  The  isomeric 
liquid  (or  dill  apiol)  is  obtained  from  the  high  boiling  fractions  of  the 
East  Indian  dill  oil.  The  latter  differs  from  the  former  by  yielding 
isoapiol,  in.  p.  44°,  when  heated  with  sodium  ethylate. 


»)  Berlchte.  82.  p.  290. 
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Compounds  Containing  Nitrogen  and  Sulphur. 
(Nitrilex,  Sulphides,  Mustard  Oils.) 

Compounds  containing  nitrogen  and  sulphur  occur  frequently  when 
parts  of  plants  rich  in  albuminous  (protoplasm)  and  similar  substances 
are  distilled,  e.  g.  fresh  herbs  or  seeds.  The  more  volatile  compounds- 
such  as  ammonia,  trimethylamine.  sulphuretted  hydrogen  (given  off  in 
considerable  quantity  in  the  distillation  of  caraway),  and  hydrocyanic 
acid  escape  mostly  in  the  course  of  the  distillation,  and  are  dissolved 
in  small  quantity  in  the  aqueous  distillate.  Occasionally  they  combine 
with  constituents  of  the  oil. 

Hydrocyanic-  acid,  the  nitrile  of  formic  acid,  is  formed  during  the 
distillation  of  a  large  number  of  plants.1  Together  with  benzaldehyde 
it  occurs  in  Plcctronia  dicocca  and  Indigofrra  galegoides.  in  the  oils  of 
bitter  almonds,  cherry  laurel  and  wild  cherry  bark. 

The  nitrile  of  phenyl  acetic  acid  constitutes  the  principal  constituent 
of  the  oils  of  Tropaeolnm  minus  and  of  Lcpidium  sativum:  the  nitrile 
of  phenyl  propionic  acid  in  the  oil  of  Nasturtium  officinale.  Uadnmer.- 
however.  has  recently  shown  that  several  of  the  cruciferous  oils  contain- 
ing nitriles  in  place  of  isothiocyanates  are  products  of  decomposition 
rii tiler  than  products  of  hydrolysis  of  the  underlying  glucosides.  When 
nitriles  arc  obtained  upon  distillation  the  ferment  has  not  had  an 
opportunity  to  act. 

Of  carbon  disulphide  small  amounts  have  lieen  found  in  the  oil  of 
black  mustard.  Dimethyl  sulphide  has  been  isolated  from  the  low 
Itoiliug  portions  of  American  peppermint  oil.  Sulphides  and  poly- 
sulphides  hove  been  found  besides  other  sulphur  derivatives  in  the  oils 
of  garlic  and  onion.  Vinyl  sulphide  and  its  polysulphides  constitute  the 
principal  constituent  of  Allium  nrsinum. 

As  o  separate  group  should  he  mentioned  the  esters  of  isothiocyani<- 
acid.  which  are  characterized  by  their  pungent  odor,  and  which  are 
commonly  designated  as  mustard  oils.  Their  typical  representative  is  the 
common  (allyl)  mustard  oil  from  Itrassira  nigra  and  It.  jnncea.  It  has 
also  been  found  in  the  following  plants:  Alliaria  officinalis,  (\'tpsrlln 
bursa  past  oris,  Carilainiiic  sp..  Sisymbrium  sp..  Corhlcur'm  a  rmoracin 
and  Thlaspi  arvensc.  Secondary  butyl  mustard  oil  constitutes  the 
principal  constituent  of  the  oil  of  spoonwort  :  p-oxylieiizyl  mustard  oil 
(sinalbiu  mustard  oil)  is  obtained  from  the  seeds  of  Sinujtis  alba: 
phenyl  ethyl   mustard   oil  has  been  found  in  the  oil  of  mignonette  root. 

i)  Jahrefiherli'ht  <I*"h  l>i>uiniN<-ln-ii  OnrO'iin  xu    lliiltensons.    is1.'".  !'•  ;'~- 
')  Arrhlv  f.  I'hnr..  SHT,  p.  111. 


3.      THE   EXAMINATION    OF   VOLATILE   OILS. 


The  special  methods  of  feeting  the  more  Importanl  volatile  oils  are 
described  in  detail  in  ttie  following  chapters,  to  order  to  avoid  repel  it  inn, 
however i  it  will  be  expedient  to  discuss  briefly  in  n  special  chapter  the 
general  methods  used  in  iIih  investigation  mid  t h«j  most  eommea 
adulterants  met  with. 

The  practice  ol  adulteration  of  the  volatile  oils,  which  is  probablv 
as  old  us  the  manufacture  itself,  had  in  the  beginning  »  certain  justafi- 
catton,  as  with  the  incomplete  technical  equipment  of  tin*  early  tin 
the  addition  ol  tatty  oila*  turpentine  oil,  or  aleohol  mas  often  necessary 
in  order  to  extract  From  the  plants  their  odorous  in-mripU*,  Later, 
whan  the  preparation  •>»'  the  pore  oils  was  already  known,  the  pracl 
■  »i  making  these  additions  was  still  retained. 

Even  thirty  years  ago,  i<  was  customary  to  distill  coriander  with  the 
lion   ol  orange  oil   and   to  pul  tin*  distillate  on   she  market   as 

lander  oil.  Since  pure  coriander  oil  can  nan  be  prepared  without 
difficulty,  tli."  product  obtained  by  asing  orange  oil.  us  in  is  Found 
oof  and  then  even  at  the  present  time,  must  i"-  considered  as  adulter- 
ated and  if  the  Foreign  ingredient  is  uoi  made  known,  its  sale  is  a  Fraud. 

The  adulteration    need    not   always   he    by    t.!i*»  addition  ol  h   less 

valuable  body,  il   a etimes  consistfl  in  that   the  more  valuable  oon> 

sritui'iil    of   the  oil    lias  been  partially  removed.    The  effect   is  the  same, 

bher  From  h  caraway  oil  ol  the  specific  gravity  0.B10  so  much  carvone 

etnoved  thai  an  oil  of  the  specific  gravity  o.svio  remains  behind]  or 

ther  the  sunn-  resull  is  attained  bj  the  addition  ol  limonene  to  the 
same  oil. 

Although  the  adulterations  themselves  mostly  find  b  sufBeienl 
explanation  in  the  profitableness  and  the  pecuniary  advantage  to  the 
adulterator,  it  cannot,  however,  be  denied,  that  often  the  ignorance  of 
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the  consumer,  and  above  all  the  desire  to  buy  as  cheaply  as  possible,  i* 
the  cause  of  the  spurious  composition  of  many  an  oil.  More  than  one? 
the  producer  may  have  been  induced  to  adulterate,  because  he  found  no 
buyers  for  his  pure  products  at  a  reasonable  price,  while  his  adulter- 
ating competitor  was  able  to  do  a  lucrative  business  at  lower  prices. 

The  main  reason  for  the  extensive  adulteration  to  which  volatile 
oils  have  been  subjected  at  times,  is  to  be  sought  in  the  fact  that  the 
detection  of  adulterants  was  very  difficult  and  often  entirely  impossible. 

Owing  to  the  development  of  the  chemistry  of  the  terpenes  and  their 
derivatives,  great  progress  has  been  made  during  the  last  ten  or  Ofteen 
years  in  the  detection  of  adulterations.  Knowing  the  composition  of 
not  a  small  number  of  volatile  oils,  it  has  become  possible  not  only  to 
distinguish  between  a  pure  and  an  adulterated  oil,  but  also  to  judge 
the  quality  of  these  oils.  ThiH  is  effected  by  estimating  the  amount 
of  the  principal,  or  the  most  important  constituent.  In  lavender  oil. 
bergamot  oil,  petitgrnin  oil  and  others,  the  amount  of  esters  present 
are  therefore  determined;  in  thyme  oil,  clove  oil,  bay  oil,  and  Cretinn 
origanum  oil  the  amount  of  phenols  are  estimated;  in  cassia  oil  and 
lemongrass  oil  the  amount  of  aldehyde.  The  assay  of  santalwood  oil 
shows  how  much  santalol,  that  of  palmarosa  oil.  how  much  geraniol  w 
contained  in  the  oil.  The  quality  of  the  oils  named  finds  numerical 
expression  in  the  percentage  strength  of  the  active  constituents  such  a* 
esters,  phenols,  aldehydes  and  alcohols. 

In  n  second  class  of  oils,  whose  composition  is  likewise  .sufficiently 
known,  an  assay  is  not  yet  possible.  The  reason  for  this  is  twofold: 
first  the  value  of  the  oil  depends  not  upon  a  single  constituent  but 
upon  the  blending  of  the  properties  of  several :  and,  secondly  the  chemical 
methods  of  investigation  are  not  sufficiently  developed. 

Willi  these  oils,  the  examination  is  restricted  as  a  rule  to  the 
determination  of  the  normal  composition  of  the  oil  and  the  absence  of 
commonly  used  adulterants.  Such  oils  are  lemon  oil,  orange  oil,  rosemarv 
oil  and  spike  oil,   which  should  be  tested  particularly  for  turpentine  oil. 

The  incomplete  knowledge  of  the  composition  and  the  defectiveness 
of  the  methods  of  testing  most  of  the  oils,  do  not  at  present  allow 
of  an  investigation  resting  on  a  rational  chemical  basis.  With  thin 
class  of  oils  the  entire  examination  consists  in  determining  the  physical 
constants.  As  the  average  and  limit  values  of  specific  gravity,  optical 
rotation,  solubility,  etc..  of  the  more  common  oils  are  well  known 
through  observations  extending  over  many  years,  variations  from  these 
values  call  the  attention  of  the  investigator  to  adulterants. 


Tin-  Examination  of  Volatile  Oil*. 


is; 


Indeed,  the  physical  behavior  of  an  ■  »ii  is  in  general  repy  well  suited 
to  indicate  rapidly  the  addition  of  Foreign  substances;  bhe  investigation 
ol  volatile  oils  should  therefore  begin  with  the  determination  of  the 
physical  properties,  no  matter  whether  the  investigation  be  Eor  practical 
or  (or  scientific  purposes.  After  this,  tiie  special  methods  are  to  lw 
used,  mi  h  as  saponification,  acetylusation,  aldehyde  and  phenol  deter- 
minations, and  finally,  if  ii  appears  necessary,  Hi.-  teste  for  turpentine 
oil,  fatty  oil,  alcohol  or  petroleum  should  be  applied. 

It  ii-  ol  course  evident  thai  when  1 1 *■»-»■  practical  value  ol  an  oil  m  to 

considered    ti icaminatkn]   of  the  odor1    and    file    taste    roust 

\n\    the  chemical  investigation,  for  these  are  the  properties  on 

ounl  "i  which  the  volatile  oils  are  seed  in  the  perfume  and  soup 
industries,  in  the  manufacture  of  candled  and  Honors,  and  partly  a1 
Ihuhi  in  medicine 

It    is   necessary,   or  at    least    greatly    to    be   desired,    Do   have  for 

• parfson  n  sample  of  a  genuine,  Faultlessly  distilled  oil.    a  lew  drops 

■  •nil,    of   the  genuine  oil   nml   of  the  oil  to   he  tested,  are    pn1   on  a 
strip  <»t    Alter   paper,  nn«l  compared  by  smelling  alternately  of   both. 
This  odor  best  is  repeated  after  the  larger  part  of  the  oil  has  volatili 
and  in  this  manner  easily    volatile  as  well  as  more  difficultly  volatile 
foreign  substances  maj   lie  recognized. 

ft  i*  possible,  Ih'wtvi-,  to  give  only  :i  very  tmperfecl  expression  hi 
laugruage  ol  odor  ami  taste  perceptions;  moreover,  odor  and  taste  are 
purely   subjective  and  are  also  quite  differently  ileveloped  Faculties   in 

,  individual.  The  perceptions  made  with  the  sense  of  odor  and  of 
taste  do  not  admit  ol  expression  and  comparison  by  means  of  figures 
like  other  observations.    An  adulteration  may,  therefore,  be  subjectively 

ignixed,  i  *  ■  1  v  cannot  be  objectively  proven,  a  good  sense  ol  swell  is 
in  spite  of  i  ins  limitation  ol  great  value  in  the  examination,  se  if  often 
directs  the  investigation  into  the  proper  channel  in  the  shortest  time. 

Poorly  distilled  oils,  possessing  nn  empyreaniatic  odor  or  "Blaseii- 
or  oils  carelessly  kept  hnt.  otherwise  unadulterated  are  almost 

►gether  recognized  by  t  In--  senw*  of  nmell,  rarely  by  any  other  means 
I  km 

Determination  of  the  Physical  Properties. 

Specific   gravity.     On    account    of   its    ready   determination    the 
ifle  gravity  is  the  most    Irequently   baken  and,  then-tor.',    the  best 

1     \it»*nrinn  may  Ihti'  I"-  rutted  to  tin-  Intprratfna  worti  liy  II.  ZfraArtfottiftkei1    i  •  >  -  - 
riotoafc  •'«■»  '•"''  is.  leys, 
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known  property  of  the  volatile  oils.    Even  concerning  the  seldom  awl 
little   investigated   oBe  statements  of  their  density  are"  '"  b 
I-'nrilicr,  ;i>  the  ma xiiiiiitn  .ui.l  minimum  \ : » 1 1 1 •  —  of  the  mora  common]; 
used  t > i l h  are  fixed,  ilif  determination  •  >>  the  specific  gravity  belong! 
the  moat    important   and   also  easiest    means  <>i  investigation. 

•  i Eflc  gravity  of  mi  oil  is  obangsable  within  certain  limits,  and 

pendent,  ontside  ol  age,  on  •'"•  manner  « »»    the   distillation   and   i 
npon  tin'  source  and  the  state  of  ripeness  of  the  plant   materi 
Tii.-  •■Mt-iit  of  this  variation  in  so  different  in  the  individual  oils  rim' 
do  general  rules  eon  be  formulated.     Witli    normal  bergamoi   oil,   *"r 
rrastance,  the  specific  gravity  lies  between  0.888  and  0,886.    The  iliffn. 
between  the  highest  and  the  loweal  density,  therefore,  amounts  in  this 
ease  to  only  three  places  in  the  third  decimal.     As  a  role,  bows1 1 
limit  values  ii'-  much  further  apart 

Most  oils  'iir  lighter,  some,  however,  heavier  tlin.ii   water,  espec 
those  which  contain  larger  araoontii  of  oxygenated  constituents  o 
aromatic   series   i>-.  g,  wintergreen  oil,   clove  oil,   sassafras  oil)      Tlit* 
lowest  specific  gravity  of  -ill  volatile  oils  is  that   of  heracleum  >>ii  with 
ii ..sun  jiiiff  <>i  me  <»il  with  0.88S;    ilie  highest   is  flint  of  wtafasrgreei 
with  LINT 

The    determination    is   practically    performed    with   an    byi 
balance  according  to  Mohr  or  Westphal,1  as  tlin  accuracy  attained  with 
iliis   instrument,    if   rightly   handled.   Is   sufficient.      When    onJj    -mall 
quantities  <ii  an  oil  are  at  disposal  a  phonometer  is  ue< 

In   the  determination  the  temperature  is  of  enure nsidered 

Usually  +  1.T  <".-  is  selected  lor  reasons  oi  convenience.  Only  with  ' 
oils  which  are  viscous  at  4"  IE0,  or  wholly  or  partly  solidified, 
density  is  determined  :"'  b  corresponding^  higher  temperature. 

Optical   rotation.     The   optical   rotation  is  much  ;■ 

petty  of  most  of  the  volatile  oils  thai   its  determination  should  n 
Im-  omitted  in  an  examination.     Especially  adapted  for  this  purpose  i- 
iln   half-shadow  polariscope  according  to  Laurent."    If  the  dark  •■■ 
of  the  oil  does  uol  allow  of  malting  the  observation  in  a  1 00  mm.  tu 
which    is  tlml   usually  employed,  one  of  .11)  or  even   '2f)  mm.   may   !*• 


1 1    ii..    hydrostatic    talana     with   it**!    axe*  b>    r.  Sartoriiw,  tlScttnaMi     m 
oapeela  iiy  raoom  [funded 

■3  in  nil-  i k,  whwi  no  I  otiiwwfM  sta  ratii  ■■>  tbi  MpwSfle  gravity 

in  r«ir  ■  tempera-tun  ol   •    Iff    C 

u'ttli  ri-BHnl  !•«  Hi-  lunnlimlnti i  ili<-  i>..i>irl*cn|ie  i  In-  render  Ii  referred  to  ihewrll 

km.ivn    wurk    liy    II.    I.mihIkIi.    '   I  in-  up  I  IwIik  I  >rt'hililK>"  i>  ri  n .  .»_--•  n  .  >r£HnlKchPI   Si.  I , 

ii    Edit.,  i  •  ist.  in'.is 
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Deed.  In  tin*  following;,  an  is  tin-  observed  angle  <>i  rotation  in  a 
100  nun.   tube  ivnli  sodium   light,  and  [ct}n  ia  tin*  specific  rotation 

calculated  by  tin*  formula  [•»]©=  .    .  where  a  la  the  observed  angk 

rotation,    I   tie*   length    of   the  tithe  in  millimeters  and  d   the   specific 

gravity   of  tin*  liquid.     When   do  special    ation    is    made    ol   the 

temperature,  room  temperature  is  bo  be  understood,  in  general  it  in 
Dot  necceeary,  although  desirable,  to  make  the  observation  ftl  fi  fixed 
temperature,  as  tin*  natural  variations  in  the  rotation  of  mi  oil  are 
usually  greater  than  the  differences  tint*  to  a  variation  in  (.•in|»i;itur«* 
of  Beveral  degrees.  Exceptions  i<«  this  are  the  oils  of  iemon  and  orange, 
the  rotation  of  which  is  relatively  Btrougty  Influenced  by  even  small 
changes  in  temperature      Ii    is  i.  in  order  to  j^ct   comparable 

figures,  to  determine  the  rotation  ol  these  two  oils  ai  +  -<>'  ov  else  bo 
reduce  'lie  result  to  this  temperature  by  calculation.  The  details  ol  iliis 
uiii  !.•  Found  in  the  description  -»i  these  oils  in  the  special  part. 

Refraction.  The  determination  ■  <>'  the  index  ol  refraction  in.  Lias 
Im-h'u  recommended  by  several  investigators  for  the  examination  o!  'lit* 
volatile  « .i If.     Between  chemical  constitution  and  refraction  there  exist, 

in  iv  -  - 1 1  known,  certain  relations,  and  is  many  casee  conclusions  as  to 
the  position  and  number  ol  double  bonds  may  '«•  drawn  from  the  mole- 
cular refraction.  Chemical  individuals  carefully  purified  are,  however, 
ssar^  in  order  to  obtain  naeful  results.  As  bbe  retractive  coefficients 
uf  the  constituents  of  the  volatile  oils  are  on  the  whole  only  slightly 
different   from  each  other,  bhey  are  uot  so  well  suited  for  the  detection 

of  adulterations  as  are  other  Lhods  ol  examination.    The  addition  of 

turpentine:  oil,  for  instance,  intlucn  ss  the  refraction  of  lemon  oil  only 
slightly,  'nit  changes  the  rotation  to  a  marked  degree.1  astherefra  btoxi 
changes  rapidly  with  the  temperature,  this  taunt  always  be  considered 
in  making  observations  of  the  refractive  coefficients  <ii  volatile  oils. 

Congealing  point.  With  certain  oils,  especially  anise,  star  anise, 
I  and  rue  oils,  the  congealing  poini  gives  a  good  basis  for  judging 
tin-  quality.  With  the  Hrsl  three  oils  s  liiy.li  congealing  poini  shows  <> 
large  oontsnl  of  anethol,  with  rae  oil  one  of  methyl  nonyl  ketone 

The  determination  of  the  congealing  poini  can  he  very  wsfl  performed 

with  Beekmann's   well-known  apparatus   fos  the  determtnafci »f  the 

molecnlnr  weight  by  the  lowering  of  the  freezing  point.  A  few  sligbl 
changes  make  it  especially  suited  lor  this  purpose. 


1)  Bwfebl  I  on  s.  «  Cc     l  -  '"i-  i    I  Sua,   9    ■'■•' 
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They   ciinsisl    pniiii|iiillv    in    doing   .mwhv    frith    lln-   eotk    conned 

liiii'li-r     I  In-    irif    iMpection     of     'In-     nn-rrnry    thread    in'     lli«-    r  ht'  in  M  mtt'f  «-f       Tli' 

laboratory  ol  Bchinnnei  a  I  o.1  bat  the  form  shown  in 

the  receptacle  for  iIk-  cooling  liquid  nr  forcing  rorxtore.    Ti 
nil-1  B  hanging  In  tin-  metal  cover  serves  aa  an  (« i r  faokd  for  Hi.'  h 
C  diiii  prevents  ill-'  |ii-i'!n,'ii itrr  congealing  of  il»-  <«il  to  !«•  tented.    Tbe  (rvezine 
mi..' •"  i-  widei  ni  tii.'  top  and  becomea  narrower  at  Hi"  place  arl* 

oji  the  edge  of  bhe  ruin-  B.    In  ordai  t-'  retain  '  la 

:i  risnd  position  three  glass  projection*  an  ra 

mi  iln-  iriHili-  ol  tliH  tulM1  It,  aboni  •"  cm.  below  ha 

upper  edge.     The  thermometer,  which 

into  bait  degruea  ia  held  in  poaifion  i  ■  i   i  mi 

by   bbreu  prprfnga  which  allow  of  alidfng  th»-  t  Ii—t - 

mo-raster  up  or  den  it. 

In  condncting  the  determination  with 

.-.1,'H'      ,'HIIM-     (1)1      lllf      hill  I  >-r\  1 1  |(>d      Willi 

water  and  pieces  of  ice,  bal  witli  fennel  nil 
mixture  of  ice  and  -n\\  fa  n«nd.    Then  now 
ing    tube  no  innch  "'   the  oil   <"   be  tented 

it  siauiln  jii  ii  heighl  ni  ni i   5  ta  tab* 

and  bring  tin-  thermometer,  which   mue!  not  i 
the  atdafl  ol  bhe  to  be  at  aaj   plane,  into  the 
During    the  pooling   the    OTeroooled    oil    k 

u-'\  from  disturbs  uoea,  wbieh  would  prodi 

B     pIl'IIIMI  III'-    rll|ll>-fi||ll|  l.lll    -         Wlli'll     I  III-    1  III   I  rlll'llirl. 

Iiiin    sunk    -iliuiil     !«i     lii'inw    l  In-   ciiiiKt'tiliiiK    jiuiiit. 

(with  anine  and  atai   anlen  oil    to  aboal   r 
crystallisation    ia    to    !»■   Induced    bj    rubbing 
scratching  the  fteirooroeter  againai  bh<  aid 
lulu-.     If  this  proceeding  should  tiol  prove  - 
n   amall  aryntal   of  congealed    oil    or    an 

iiol    ij<    brought    into    the    liquid,    ernes 
gealatioo  will  bake  plaif  with    liberation   ol  ; 
Tlii' i-olidiHciii ion  ir-  hastened  b)  continued  stirring 
with  the  thermometer,  the  mercury  thread  ol  a 
rapidly  riaea  and  tlnallj  reaches  •■  maximum  wlu 
in  called  the  congualiua.  point  of  the  oil. 
Behavior  un   boiling  and   fractional    distillation.     Inasmuch 
:i>  tli.-  volatile  uik  arc  mixtures  of   substances  with   different    boQiag 
points  it  iw  improper  i"  ipaak,  as  ia  so  often  done,  of  the  boiling  pohn 
olatile  i'il     [i  ia  mora  correct  i<>  apeak  of    i    boiling  temperature 
by  which  is  mean!  bhe  temperature  interval  within  the  Ihnita  of  ail* 
tin-  oil  distilla  over  in  a  single  distillation  from  nn  ordinary  dtstillu 


n 


.:.l  titr 

I'-.u.  na 


1 1  u.  .-.    a-  <■,.    October  I89fi    p.  SS. 

»)  A    |iri-rnn  I  ni'  when    tin-   oil    baa  ii.. i  beon  nil* 

;,,  ■UKpemled  rtu"1  |>artlcJe«  mmy  Rive  line  i"  Ion. 
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flask  (fig.  58)  without  the  application  of  a  fractionating  arrangement. 
A  thermometer  with  a  Bhortened  scale  and  with  the  entire  mercury 
threat]  in  the  vapor  is  used. 

The  observations  recorded  by  different  observers  of  the  amounts  of 
the  same  oil  which  distill  over  between  certain  limits  of  temperature, 
seldom  agree,  because  the  result*  are  not  only  greatly  influenced  by  the 
form  of  the  distilling  flask,  but  also  by  the  rapidity  of  the  distillation 
and  the  height  of  the  barometer.  It  is  therefore  necessary,  in  the 
examination  of  certain  fractions  of  individual  oils,  to  use  flasks  of  fixed 
dimensions  and  to  observe  a  certain  rapidity  of  distillation.    For  testing 


Fig.  r»». 


lemon  oil,  rosemary  oil  and  spike  oil.  Schiinmel  &  Co.  use  distilling 
flasks  according  to  Ladenhurg  of  the  dimensions  given  in  tig.  54. ' 
From  50  cc.  of  the  oils  mentioned,  5  cc.  are  distilled  over  in  such  a 
manner  that  about  1  drop  falls  in  a.  second,  and  the  distillate  tested  in 
the  polariscope,  as  will  be  described  more  in  detail  under  the  individual 
oils. 

When  the  different  constituents  are  to  be  isolated  from  an  oil,  the 
fractional  distillation  must  be  repeated  many  times  and  preferably  by 
employing  one  of  the  well  known  distilling  columns.     It  is  best,  in  order 


>)  Berlcht  von  S.  &  Co..  October  1SUH,  p.  4G. 
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to  avoid  decomposition,  to  distill  the  fractions  boiling  above  200°  in 
vacuum.  Oils  containing  esters  must  first  be  saponified,  as  the  acids, 
which  are  easily  split  off  by  the  boiling,  disturb  the  fractionation  and 
may  act  upon  the  other  constituents  of  the  oils. 

Solubility.  The  volatile  oils  are  readily  soluble  in  the  ordinary 
solvents,  such  as  alcohol,  ether,  chloroform,  benzene^  acetic  ether,  carbon 
disulphide,  petroleum  ether,  paraffin  oil  etc.  Mention  of  this  general 
property  is  not  made  in  the  description  of  the  individual  oils.  A 
phenomenon  which  is  sometimes  considered  as  an  incomplete  solubility 
may  be  mentioned  here.    The  turbidity  noticed   by  mixing  certain  oil* 


Kl*.  .-.4, 


with  petroleum  ether,  paraffin  oil  or  carbon  disulphide  in  caused  by  the 
small  amount  of  water  which  the  oils  have  retainer!  from  their  prepar- 
ation. The  richer  an  oil  is  in  oxygen,  the  more  water  it  is  capable  of 
dissolving  and  the  more  cloudy  does  it  become  with  petroleum  ether.1 
The  turbidity  does  not  take  place  when  the  oil  has  been  thoroughly 
dried  with  anhydrous  sodium  sulphate 


M  When  hii  oil  rich  In  oxygen,  miii'Ii  n»  lier«innot  oil.  is  mixed  with  one  rich  in 
terpeneM.  rh  turpentine  oil  or  orunjre  oil.  the  mixture  lieeomes  turhid  hy  the  separation 
of  water. 


w 


rig. 


v i r  bough  nil  oils  ore  readily  soluble  in  strong  alcohol  only  some  of 

rti  ore  entirely  aolable  in  dilate  alcohol.  For  the  lust  class  thin 
property  beeomee  a  practical  and  rapid  means  ul  examination.  The 
presence  «»f  the  difficultly  soluble  turpentine  oil  can,  fur  mstanoa,  be 
readily  shown  in  this  rnanner  in  the  oils  soluble  to  70  percenl '  aleobol. 
Tin*  solubility  determination  ia  rsrj  simple. 

Bring  Into  u  small  tfrnduared  cylinder  tlii:.  •"•">  i  '.—  I  cc.  of  the  *■•* 

oil   tii   !»•  busted  and  add  small  p«n-ii«niw  i»i'  tin-  alcohol  at  a  time  rJ 

until  with  vigorous  shaking  solution  is  effected. 

If  nil  oil  which  Is  soluble  under  normal  conditions  does 
nut  dissolve,  it  is  sometimes  poeaible  to  draw  conclusions  as 
in  tie-  adulter anl   from  the  character  of  the  turbidity  and 

separation  of  tin'  insoluble  part.  Petroleum  floats  on 
the  Tii  percent  alcohol  whereas  fatty  oil  settles  in  drops  at 
the  bottom. 

Dowsard*  suggests  thai  the  "solubility  value"  be  deter 
mined  by  dissolving  5  bo.  ol  an  oil  in  10  cc.  of  alcohol,  sp.  gr. 
0,790,  and  diluting  with    water  from   a    burette   antil   the 
solution  beeomee  turbid.    By  multiplying  the  number  ol  cc.  of  water  by 
100  the  "solubility  value"'  is  obtained. 

I>ll\l         i iiiiiii-iiiIs   the   line   of   n    tOluttOO    of   sniliuiil    siilirylnle    iti 

water  l.i.    The  alcohols,  aldehydes,  and  ketones,  ape  much  more  soluble 
jqulterpene  hydrates,  phenol  ethers  and  esters.    The  bydro« 
carbons  are  practically  insoluble.     In  Bpecial  cases  this  solution  maj 
prove  valuable. 

Cheuiiml  Methods  of  Testing. 

The  rational  examination  of  a  volatile  "il  in  b  chemical  manner  i> 
only  then  possible,  when  its  composition  or  a1  least  its  main  constituents 
ar*  known.  The  chemical  investigation  must  be  directed  as  much  ae 
possible  toward  the  isolation  and  quantitative  estimation  ol  the  con- 
stituents recognised  as  being  the si  valuable.    The  methods  of  testing 

most,  therefore,  conform  i"  the  analysis  of  the  oil.  If  this  really  self- 
evident  Hii|»[>osiii.n)  had  earlier  been  generally  recognised,  those  methods 
ol  investigation,  which  are  designated  as  quantitative  reactions,  as  for 
instance  the  iodine  absorption,  or  Maumen£'s  nul|«linrie  acid  test,  which 


IJ    riM'  Hiiiiciiifiu a  in  this  imok  iil«ins  refer  rn  vniniiii'  |icn'f,ii      SO  percenl  Aleuhdl 
Mponds   t"   the  Spirita*.   and  TO  iwrceol   to  chi  SpMtat  Matin  of    thi  3n 
ii  iela. 
I  tteuln    .v    Drnfcglftt.  BS,  |>.   7  M». 

ill    ■!«  I'Acad.  Roy.  ae  M«d.  d«  Bslsjfque.  189»,  p  I  torm  ,5,  p 
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had  given  good  results  with  the  fatty  oils,  would  not  have  been  applied 
offhand  to  the  volatile  oils. 

The  fatty  oils  are  a  group  of  chemically  closely  related  bodies;  they 
are  glycerides  of  the  fatty  and  oleic  acid  series.  The  constituents  of  the 
volatile  oils,  however,  recruit  themselves  from  the  greatest  variety  of 
classes  of  bodies.  Among  them  may  be  found  terpenes,  sesquiterpenes. 
paraffins,  alcohols,  aldehydes,  ketones,  phenols,  ethers  and  esters.  It 
should  be  no  matter  for  surprise,  therefore,  that  the  methods  of  testing 
which  are  useful  with  the  fatty  oils,  fail  completely  with  the  volatile 
oils.  Nor  is  there  any  sense  in  subjecting  the  fatty  and  the  volatile  oils 
to  the  same  reactions,  just  because  they  both  bear  the  same  designation 
"oils." 

The  application  of  Hiibl's  iodine  addition  method  to  volatile  oils 
has  l>een  recommended  by  Barenthin1  (1880),  Kremel2  (1888),  Williams* 
(1889),  Davies*  (1H89)  and  Snow*  (1889).  By  a  direct  comparison  of 
the  results  of  these  separate  observers  it  could  not  have  been  difficult 
for  Cripps6  (1889)  to  show  the  utter  uselessness  of  this  method. 

The  use  of  bromine  in  place  of  iodine  was  first  suggested  by 
Uvallois7  (1884)  and  later  by  Klimont8  (1894). 

In  Mnumene's  test  the  fatty  oil  to  be  investigated  is  mixed  in  n 
certain  proportion  with  concentrated  sulphuric  acid  and  the  rise  in 
temperature  which  takes  place  is  observed.  Its  application  to  volatile  oils 
was  recommended  by  Williams0  (1890)  as  well  as  by  Puyk10  (1897) 
but  it  has  found  just  as  little  favor  in  practice  as  the  others  named 
above. 

With  these  methods  are  to  be  classed  also  the  much  recommended 
color  reactions.  They  mostly  consist  in  bringing  together  a  volatile  oil 
and  e.  g.  sulphuric  acid  or  nitric  acid,  whereby  some  coloration  is  pro- 
duced, which  only  in  rare  cases  can  be  ascribed  to  a  definite  chemical 
change.  As  the  shades  of  color  produced  are  difficult  to  describe,  and 
often  change  from  one  to  the  other  and  may  therefore  easily  give  rise 
to  mistakes,  the  color  reactions  in  general  are  to  be  designated  as  use- 
less. This  does  not  exclude,  however,  the  occasional  use  of  a  color 
reaction  in  the  detection  of  adulterants.  It  is.  however,  never  to  be 
considered  as  conclusive  in  itself. 

i)  Archlv  (I.   Fhariu.,  224.  p.  sis.  «)  ('hem.  .Www.  CiO,  |>.  236. 

')   IMianii.  I'oHt.  21,  |i|i.   "x'.t,  x'2\.  ~i  I'nmpt.  rend..  '.»'.»,  p.  077. 

s)  Cht'in.  NYwm,  SO,  p.  17."..  *i  Cti.'mlkiT  ZeltmiK.  is.  p.  B41. 

*)   I 'harm,  .lourn.,  Ill,  10.  p.  s^l.  - 1  ('hem.   Sewn,  HI,  p.  04. 

5)   I'harin.  Joiirn..  III.  2<>,  p.    I.  i"i    Hull.  de  I'.Ycail.  my.  tie  med.  de  Belffique. 
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Besides    lln'    in.'t  ti.nl-   i  if   testing  nlri'inly    I'liiiiin-r.i  ii'il.    niMiiy    oilier* 

nave  been  suggested  in  bite  course  of  time,  which  however  have  acquired 
as  little  practical  importance  m*  these,  only  such  method*  ore  bare  bo 
be  discussed  ;■-■  have  really  proven  gatatfactorj  in  the  investigation  of 

volatile  oils. 

Saponification..     Through     scientific    Investigation    it    hat    been 

ihlished  thai  man]  volatile  oils  contain  ester-like  compounds,  1 1**^ 
componente  of  which  are  alcohols,  usually  of  the  composition  <  p.llmO 
or  CioHaoO  on  the  one  lunni,  and  acid  radicals  of  the  Fatty  series,  qii 
the  other. 

Tin-  esters,  which  are  nearly  without  exception  ol  a  pleasant  odor,  are 
often  bo  be  considered  as  tin*  most  important  constituents  of  the  oils. 
Tims,  liiuihi  acetate  is  the  carrier  of  the  odor  in  becgamot  oil;  the  same 
ester  is  found  in  Is  render  oil  and  also  occurs  along  wit  li  o1  her  compounds 
in  petitgrain  oil.  Theeatersof  borneol,  found  in  the  different  pute-needl8 
oils,  |ilny  tin  Important  part  in  1 1 1 » -  formation  of  tin-  pine  aroma. 
Menriivi  acetate  is  found  in  the  peppermint  oils  ntnl  the  geranvl  sster 

iglic  acid  in  the  differatit  geranium  ails.  The  quantitative  estimation 
of  the  ester  i>  always  valuable  for  judging  the  oils,  even  when  the 
asters  iin- ni  little  consequence  to  tin-  odor.  I'm  much  more  important, 
.mil  i.;iii\  the  onlj  rational  method  as  b  test  6t  quality  is  the  deterrain- 
on  in  all  cases  where  the  esters  are  the  carriers  of  the  characteristic 
odor,  ;i>  with  bergamot   oil  and  with  lavender  oil.     The  Estimation  in 

ke  aceordtng  bo  the  method  of  quantitative  BaponlfleAlaon,  as  it  has 
long  Used    in    the  analysis  •  >f   the   fats.      Its    application   to    the 

anile  oils  was  Brat  made  by  a.  tCrexnel  '  (18t*8).  This  suggestion  did 
not  reach  n  practical  importance  until  through  scientific  investigation 
the  nat •'  the  sapouiflable  com] nds  was  lear i. 

Kretnel  distinguiahes  acid  number  (8.  S.),  ester  number  (E.  %,),  and 

unification  number  iV.  Z.i.    The  acid  number  expresses  how  many 

mi  sre  necessary  bo  neutralise  the  amount  of  free  acid  contained 

in  l  g   of  oil     The  ester  number  gives  hue  arnounl  of  potassa  in  railli- 

grauiB  used  in  the  saponification  of  the  ester  contained  in  1  g.  of  oil. 

The  saponification  number  is  the  sum  of  acid  number  and  ester  number. 

in-  volatile  oils  usually  contain  only  a  small  arnounl  of  free  acid, 

thlB  may  in  general  is1  neglected.      Unly    old,    jmrt  I  v  Spoilt    oils,  tend  to 

show  somewhat  higher  acid  numbers. 

must  inj  mentioned  Hint  in  nil  oils   which  contain  aldehydes,   bhe 
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waw  -ie  termination  by  saponification  cannot  be  made,  as  a  consumption 
oi  alkali  takes  place  which  increases  with  the  length  of  the  reaction,  dne 
to  the  d*-eom  position  of  the  aldehyde,  but  which  gives  no  information 
.is.  to  the  amount  of  aldehyde  decomposed. 

The  saponification  is  conducted  in  a  wide  necked  flask  of 
potash  glass  of  100  cc.  capacity  (fig.  56).  A  glass  tube 
about  1  in.  iu  length  and  passing  through  a  stopper  serves 
as  a  reflux  condenser.  About  2  g.  of  oil  are  weighed  accur- 
ately to  1  eg.  into  such  a  flask  and  10  to  20  cc.1  of  an 
heiai  normal  alcoholic  potassa  solution  are  added.  I'revions 
to  this  the  oil  should  be  tested  for  free  acid,  an  alcoholic 
solution  of  phenolphthaleln  being  used  as  indicator.  The 
flask  provided  with  the  condensing  tube  is  heated  for  half  an 
hour2  on  a  steam  bath,  and  after  cooling,  the  contents  are 
diluted  with  about  50  cc.  of  water  and  the  excess  of  alkali 
titrated  back  with  half  norma)  sulphuric  acid. 

From  the  saponification  number  found,  the  percent- 
age content  of  esters  of  the  formula  CioHirOCOCHs 
ami  CiaHi»OCOGHa  may  be  read  directly  in  the  tables 
to  l»e  found  on  page  204  at  the  end  of  this  chapter. 

Acetylization.  Many  volatile  oils  contain  as  im- 
portant constituents  alcohols  of  the  formula  CioHisO 
and  I'toHaoO.  for  instance,  borneol.  geraniol,  terpineol. 
Inialovd.  ihujylalcohol.  menthol  and  citronellol.  For  the  quantitative 
ewimia  lion  I  heir  liehnvior  toward  acetic  acid  anhydride,  with  which  they 
lornt  acetic  inters  when  heated,  may  be  used.  The  reaction  takes  place 
according  lo  the  equation: 

ri,illi«n  f  ((•H8(,<))20  =  (',oH,7()C()('H3  +  rH»(,0()H. 
The  reaction   is  quantitative  with   borneol,  geraniol   (Bertram  and 


i>  lu  iui'vI  i'H««  li'ec.  lire  sufficient,  only  with  unknown  oils  20  or    of  alkali  solution 

IU'    lakoa 

•  >  Willi  lu'itiiimol  oil  the  saponification  Ih  complete  within  10  minutes.  In  order 
i,.  l»»>  t'oilMlil  In  all  i'Mih'w.  the  heating;  can  he  continued  somewhat  longer,  without 
>l\  tiimetiiat  cnVcl.  Compare  Merle  lit  von  Schinunel  &  Co.,  October  1*95,  p.  16.  The 
inclho.l  ikm>iI  |i>  Hcllilng  l  Hclblng'n  Pharmacological  Record.  No.  30,  p.  4)  of  naponlfylUJt 
in  :i  » lo«cd  \i<«»el,  consequently  uniter  pressure,  Rave,  an  the  ex  peri  men  tM  by  Kchlramel  * 
hi  »lix>\\.  »»*»-  bertinmot  oil  from  1—  2  percent  higher  results  than  did  the  saponification 
In  mi  open  ll««k.  The  reason  for  thin  Ik.  that  when  aaponlfled  under  pressure  the 
liiialoot  U  attacked  by  the  potassa,  which  Ih  thereby  nsed  up,  while  by  bolting  with 
|i.<t.«««M  In  an  open  Ibmk  the  alcohol  In  not  affected.  Later  (lHilrt),  Helbing  and  Faw 
moiv  «i  hem  >v  Pi'iiii  .  17,  p.  IW51  coroborated  that  the  Hapotillicatlon  in  an  open  vewel 
wlih  a  ivitux  voinlenm-r  was  preferable  to  Haponlflcation  in  an  autoclave.  Neither  doe* 
i he  «o  called  cold  nnpunltleation  appear  to  be  applicable  to  volatile  oils.  Moreover,  it 
loi.  (be  disadvantage  of  requiring  a  longer  time.  For,  according  to  Henrique*.  (Zelt- 
■vlniit  fin  imgcw  andte  Cheinle,  |HU7,  p.  IMUM  llnalool  after  12  hours  action  of  the 
alkali  «a»e  ihe  ■nponluVatlon  nuiliber  4.2.  and  geraniol  by  the  Maine  treatment  one  of  2.8. 
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Qildemeister,1  1894)  and  menthol  (Power  and  Kleber,*  1894)  and  makes 

BO  accurate  determination  <if  thi'sc  Imdi.-.s  pcm><ihle.a  I-*hn  fmlnnat*-  .in- 
ili<"  conditions  with  linnlool  and  berpineol  as  these on  boiling1  with  acetic 
acid  anhydride  are  parti;  decomposed  by  uplifting  off  water  with  tin* 
formation  of  terpenea,  Comparative  figure*  can,  however,  be  also  obtained 
with  these  aleohola,  if  the  Bams  amount  of  acetic  add  anhydride  la 
always  nsed  and  tlie  boding  continued  for  the  same  length  of  time. 
With  linaiiiui  tiiiTi-  vvae  found  as  a  favorable  result  after  2  hours  of 
boiling,  3i  deficiency  of  15  percent  of  alcohol.4 

Terpineol  behaves  toward  acetic  acid  anhydride  as  follows: 
Tiiin-  e»i  boiling  TiM-pi 1 1 > I  acetate  formed; 

In  mSnates  Ejl.2  percenl 

80      "  T.i.r, 

45       ••  B4.4 

■J  hours  77.9 

Willi  Lerpineol,  therefore,  heating  longer  than  4."» 
minutes  baa  ;»  detrimental  effect. 

Acetic  acid  anhydride  acts  differently  on  aldehydes. 
While  citroaeltal  is  converted  qnantitativelv  into  iso- 
pulegol  acetate,  with  citral  there  hit  I'onncd  indeiinilc 
amounts  ol  saponitinhle  products-"  as  yet  unknown. 

Fill      tlir    i[ll.'llilil:llivf    ni'i-l  v  h/:i(  lull  ,;     1  O     In    20  QC     uS    Hi"' 

mi.  mixed  wiili  nu  equal  vnlutm-  of  acetic  acid  anhydride 
mid  I — 2 g.  nt  ilrv  sodium  acetate,  are  boiled  uniformly  From 
hours  in  a  small  Hunk  provided  with  a  oondunfdng  tube 
which  i-  -re Html  into  the  nook  of  tin-  Husk  fflg.  ."7)  ifeei 
OOOlitlg,  Boini'  water  is  Milili-il  lii  I  he  coutent*  ol'  I  In-  flunk  mul 
ill.  ii    IhjiIimI  from  ','  to  %  hour  on   ;■    water   bath,   tn  dii-uiu.  n,. 

-  >'i  iir  acetic  acid  anhydride.    The  oil  Is  then 
i  in  ii  separating  funnel,  au<l  washed  with  soda  solution  sod  water 
until    the  reaction    is   neutral,     01    the  ocetyiiud   oil   dried    with   anhydrous 
radium   Hoipbate  ~J  -.  are  sapoiitmii   according   bo  the   method   described  mi 


Darn.   (-   prnkt.   I 'lii-iii  .   11.   40,   p.   is'.i 
it    I'lmcm     Rundech.,   1J,  p.    1  iiJ  :    Arrhlv  il.   Pharin..  1(89,  |>.  ' 

»i  Em  with  then  Blcohali  an  Lndtoerinlnaes  appHcadoiiol  El  cnOent 

icid    I"  all  iiIIk  ronrnlnlni:  them  Hhiiultl  he  avnlded.      II    Ik   knmvii    ihnl    Beetle   mid 
t«rponoa  t"  form  acetateuof  i-orreHpimilliiK  nU-oholM.     lafocl  pnlhafliarj 
ncperlaiMlU  ■b.OH>    rlmr   plnene  and  llmunenr    nim.v     iimmii.v   In    p/irl    iu   nlri>ln>l    u  In-n    tiiin 
(Of   i-  iimmI.     B.  K. 

'•    Bt  rfebl    -mi  a   A   ■••■  .   April  1898,  p,   sa, 
ii  BcrJeSl  M>n  8.  a  Co.,  Oct.  189S,  p.  84. 
■  )    Herl.-lit    vim  s    A  f.»..  Oct.  1894-.  p.  «:i. 
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page  104.  The  amount,  of  alcohol,  baned  on  the  original  anacetylized  oil. 
corresponding  to  the  saponification  nnmber,  can  be  found  in  the  tables  on  j»agv 
204  at  the  end  of  this  chapter. 

Aldehyde  determination.  The  quantitative  determination  of 
eiunninic  aldehyde  depends  on  its  property  to  form  a  water  soluble 
addition  product  with  an  excess  of  sodium  bisulphite.  When  a  known 
amount  of  an  oil  containing  cinnamic  aldehyde  is  shaken  sufficiently 
long  with  a  hot  concentrated  bisulphite  solution,  the  aldehyde  content 
of  the  oil  is  about  equal  to  the  decrease  in  volume.  The  manipulation 
of  the  aldehyde  determination  and  the  necessary  apparatus  are  described 
in  detail  under  cassia  oil  (see  this).  Citral  behaves  similar  to  cinnamic 
aldehyde,  and  is  able  to  form  a  water  soluble  bisulphite  addition  pro- 
duct. 'I  he  same  method  is,  therefore,  applicable  to  oils  rich  in  citral. 
aw  for  instance,  lemongrass  oil. 

For  the  determination  of  the  aldehydes  in  lemon  oil  this  method 
is,  however,  not  suited,  on  account  of  the  formation  of  the  citronellal 
addition  product,  which  is  insoluble  in  water  and  floats  partly  in  the 
aqueous,  partly  in  the  oily  layer  and  makes  an  accurate  reading 
impossible.  Besides,  the  bisulphite  method  is  hardly  accurate  enough 
for  lemon  oil,  as  this  contains  only  6 — 8  jiercent  of  aldehydes. 

Another  method,  to  determine  the  car  bony  1  oxygen  and  thus  the 
aldehyde  and  ketone  content  in  volatile  oils  has  been  worked  out  by 
Benedikt  and  Strache1  (1898).  The  oil  to  l>e  investigated  is  heated 
with  a  weighed  amount  of  phenyl  hydrazine,  after  some  time  the  hydro- 
zone  which  has  formed  is  separated  by  filtration,  and  the  unchanged 
phenyl  hydrazine  in  the  filtrate  oxidized  with  boiling  Fehling's  solution. 
By  this  treatment  all  the  nitrogen  of  the  phenyl  hydrazine  which  has 
not  taken  part  in  the  reaction  is  liberated  as  gas.  From  the  volume 
of  the  collected  nitrogen  the  amount  of  the  unused  phenyl  hydrazine  can 
be  calculated.  From  this  the  amount  which  has  gone  into  combination 
is  known  and  consequently  the  amount  of  the  ketone  or  aldehyde 
present.  The  amount  of  carbonyl  oxygen,  expressed  in  Vio  percent**  is 
designated  as  carbonyl  number. 

With  bitter  almond  oil  (benznldehyde).  cumin  oil  (cuminic  aldehyde), 
and  rue  oil  (methyl  nonyl  ketone)  this  method  yields  fairly  good  results. 
With  cassia  oil.  caraway  oil.  fennel  oil  and  lemon  oil,  however,  the 
determinations  fall  far  too  low.2 

«>  MonntHh.  f.  ('hem.,  14,  p.   J7i». 

»)  Beilcht  von  S.  &  Co..  Oct.    IS'.i.M.  it.  4s. 
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The  problem  of  ;•  general  method  for  determining  Hie  aldehyde  and 
iii  i.i  volatile  oils,  in  therefor^  ool  y\  satisfactorily 
solved.  Perhaps  it  is  possible  to  reach  better  results  bj  suitable  changes 
in  Tin'  im-i hod  described. 

A  method  devised  \<y  Kremers  21  lit  1  Sclireiner  specially  for  the 
estimation  of  carvone  ia  carvone-containing  bile  vlU  be  discussed  under 
caraway  oil. 

Phenol  determination.  For  as  approximately  accurate  phenol 
determination  in  volatile  nils,  The  property  of  the  phenols  to  combine 
with  alkalies  bo  form  compounds  which  are  soluble  i"  water,  is  Deed, 
measured  quantity  ol  an  <>il  ia  shaken  with  a  solution  of  alkali, 
th«*  content  of  phenols  can  be  approximately  determined  from  the 
diminution  in  volume.  The  soda  solution  is  to  be  five  percent.  A 
greater concentrnt ion  in  m.i  jjllowjible,  nw  stronger  phenol-alkali  solutions 
take  up  relatively  lar^  amounts  ol  the  remaining  constituents  of  the 
oil,  ntid  thus  give  results  which  are  too  bigh.  The  manipulation  of 
sin-ii  a  determination  i«  described  under  thyme  oil. 

Thymol  and  rarvnerol  nre  determined  liy  Kreiners  and  Srlu  rimr ' 
1  isofn  quantitatively  in  volatile  oils,  by  precipitating  the  phenols  From 
the  alkaline  solution  :>s  their  iodine  compounds  and  titrating  back  1  in* 
Iodine  added  in  excess.  The  details  of  thin  method  can  i»-  found  under 
thyme  oil. 

tryver-  has  based  a  new  method  for  the  determination  ol  phenols 
on  iIih  Fad   thai   hydroxy  compounds  liberate  ammonia  from  sodium 
amide    The  determination  of  thymol  in  oil  of  thyme  and  of  eugi 
in  clove  oil  is  reported  to  give  good  results. 

According  to  Thorns*  (1801)  eugenoi  is  quantitatively  changed  to 

bensoyl  eUgeOOl  and   Weighed   US  SUCb.     Tliis    method    in    especially    to   he 

ommended  with  dove  oil  and  the  oil  of  rimmmoii  leaves,  hh  shaking 
i-iit  witii  alkali  gives  results  which  are  too  high.  The  manipulation  lor 
Thorns'  method  lor  estimating  eogenoJ  Is  given  under  clove  oil. 

Methyl  number.    A  number  oi  volatile  oils  contain  as  importaul 

constituents   methyl  mid  ethyl  ^tliers  of  phenols  and  acids,  the  alkyl 

groups  of  which  can  be  determined  according  toSSeisel'i   method4  ilssr.i. 

iedik1    and   Griissner8  (1880)  have   recommended    the  quantitative 

boxyl  determination  lor  the  practical  ami  scientific  investigation  of 


" .  Plumn.  Rartewr,  1  1.  p   2$ 
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volatile  nils,  ami  shown  its  nsefulnesfl  by  a  Hereof  illustrat  ii  ms.     Tbej 

ilfsiwruii,.  us  methyl  iiiiiuImt  flint    mi rnher  whiff]    tell*  how   man' 

methyl   1  ^.  of  substance  splits  off   when   boiled  with  bydriodw 
Ethyl   or  propyl   and    isopropy]    are   hare  considered   as  havii 
replaced  by  the  equivalent  amount  ol  methyl.    The  weighed  amoral  ol 
silver  iodide  is  Hierefore  in  all  rases  ealeuhited  as  methyl. 

Tii.-  v:.|nii.-  i.i   methyl  iodide  Formed   by  boiling  from  0,9  in  0.9  g,  of  1 1»* 
oil  i<i  be  investigated  with  hydrfodio  acid  (ep.gr.  L70,  to  which,  a 
i..  rlenrig1  1 1888) 8  pwoeui   ol  aoetta  add  is  added)  ate  Brat  pa  seed  i  in 

bo warm  water  In  whieh  some  phosphorus  is  snsptinded,  - 

Iodine  vapors  which  amy  ban  been  carried  over.    After  the  methyl  ii   '   ■  • 
passed  hhrough  bids  apparatus  it   in  passed  Into  au  slrobotic  solution 
nitrate  and  r  1 1 »~  separated  silver  iodide  weighed. 

A    very   convenient    apparatus   haw  been  designed  by   L.  Bunu 

(18U0)  for  carrying  out  bliia  determination. 

Gvegtir*  (1698)  has  recently  suggested  to  replace  the  phoepl 

suspended    in    voter   by   b    solution   ol   pari    each   of    potass 

bicarbonate  and  nrseuous  acid  in  10  parte  of  water,  by  which  not 
ili»-  iodini    rapora  bnrl   also  aoj  bydriodic  acid  carried  over  ia  retained 
For  collecting  the  methyl  ioilioV  (Jregor  unes  n  Vt*»  normal  silver  nitrate 
.solution  which  has  been  acidified  with  nitric  add  and  titrates  bad  tic 
i  ii. a  used  lor  the  precipitation  of  the  silver  iodide  with  Ho  noi 
-iuai  sulphocyanate  solution  according  to  v*o1hard, 

Of  the  oils   investigated    by    Benedikt  and  Griissnar  the  (olio 
>•    mi    methyl    Dumbere;    the    mis    oi    wormwood,   bitter  almond! 
angelica,  bergaiziot,  caraway,  lemon,  copaiba-balsam,  coriander,  et 
elemi,  eucalyptus,  geranium,  jnniper,  cherry  laurel,  lavender,  speurmRiI 
peppermint,  oUbanoro.  oil  nf  Pinua  montana,  savin,  East    Indian 
Weal  Indian  sandalwood,  turpentine  ami  valerian. 

EUgh  methyl  nnmhern  were  given  by  anise  oil.  star  anise  oil  awl 
fennel  oil  on  account  ol  their  content  ol  anethol  and  methyl  chaviesJ 
by  clove  oil,  ami  oil  of  cinnamon  leaves  on  aocounl  <»t  their  contetri  "' 
eugsnol,  With  wintergreen  <>ii  the  high  methyl  number  is  due  to  tbi 
methyl  salicylate,  with  parsley  oil  to  the-  apiol. 

Tin'  determination  is  only  applirnhle  with  oils  absolutely  Free  from 
alcohol,  a«  ethyl  ilinliui  itself  ^ives  n  methyl  number,  from  which  it 
follows,    that    i  liis    method    may    also    !»•    need    lor    the    quantitative 
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estimation  of  alcohol   in  those  nils  which   in  rheir  pure  ■ dilion  tin  mil 

contain  any  methoxyJ  groups.1 


Tin1  Detection  of  Some  of  the  Mori*  Common  Adulterants. 

Turpentine  oil.  Turpentine  oil  mav  he  lonsiili  r.-.l  as  the  uilulter- 
1'iit  most  often  used.  Wry  often  it  can  be  recognized  By  its  character^ 
istir  odor,  especially  in  those  oils  which  contain  do  pinene,  us  this  Is 
the  main  constituent  «)f  turpentine  oil.  in  general,  its  presence  causae 
changes  in  tin-  specific  gravity,  soluhility.  boiling  temperature  ami 
optieal  rotation,  It  uiiiHt  here  be  remembered  that  there  ore  dextro-  as 
w.'M  us  laevogyrate  turpentine  oUb. 

The  positive  proof  ol  the  presence  o!  turpentine  oil  in  oils,  which  in 
their  puro  state  contain  no  pinene,  \»  tarnished  by  the  isolation  of  and 
characteristic  derivatives  <>f  pinene.  The  constituents  boiling  in  the 
iborhood  <>f  160*,  are  fractionated  out  and,  according  to  the  iiwilioii 
■Jescfibed  "ii  page  100,  the  pinene  nrtroeochJoride,  u  weJl  as  pinene 
nitrotbenzylaminc  or  pinene  nitrolpiperidine  are  prepared 

if  pinene  is  a  normal  constituent  of  I  be  ofl,  I  he  aoMit  ion  of  I  nrpenl  Ine 
<>il  can  h<'  recognized  by  a  comparison  of  the  physical  properties  ,j|  the 
loweei   boiling  Fractions  of  the  adulterated  <>il  with  the  corresponding 
portions  of  the  pure  oil.    The  detection  of  turpentine  oil  in  rosemi 
oil  furnishes  an  example  (see  tliisi. 

Cedar  woodj,  copaiba  and  gurjun  balsa  111  oils.  On  accounl  Of 
their  rhenpnexs  and  faint  odor,  these  three  oils  belong  to  the  roost 
favored  »in«l  the  most  dangerous  of  adulterants.  Thej  may,  however, 
Iif  detected  without  difficult*  in  most  oases  by  means  of  their  physical 
properties,  which  differ  from  those  of  mauv  of  the  volatile  oils,  nan 


na (libera  ..(  some  ol  the  olki  Investigated  by  Benedlkt  and  oriwner 
«-«i ii  'inlv  he  explained  liy  the  presence  of  alcohol.     It  Ih  greatly  in  be  regretted,  Mint  the 

ttml  [iri.|.iTtl*'«  <■  'tlciuo'l  -iilw  arc  not  given.  nnd  their  i-m-ity  canBOl  then- 

ton  I"-  lodged,  With  I  In-  Ceylon  rlnnaninn  oil  designated  aa  No.  B9  In  the  article  etted, 
nut  nii'i  BrSMner  calculate  from  the  methyl  mi  mini  Ibnd, SS.1, a ragnnot aofltml 
•  ri  ss.1  percent  &t  pan  Ueylon  cinnamon  "ii  eoatalne  only  4 — s  percent  of  engenol,  n 
1 1  >  1 1  <  i  w  m    from    the    "l«'t  fin]  l  uri  i  I'm    (providing    thai    ili<'   nn'iliyl   a  amber  is   due  oaly    i<> 

noil,  thai  the  all  was  adulterated'  with  tbeoU  <>f  •-iniin.nion  lea%-es,  which  i*  tUh  in 
engonol.    Prom  this  illustration  n  nui.v  be  seen  tlmt   tin-  reported   methyl  mi  inhere  en 

■  and  wttb  care.    It  ironld  tbenfon  be  e  rataable  piece  <-t  iBTeetjgaaoa  to  repeal 

than   ili'tiTiiiliintlnriK  on   nils    whose    purity  could    be    pre  vlnusl.v    ilrtcrrnlrieil    In    Mother 

nuuiser,  in  aider  t"  glre  to  tola  really  line  method  the  baeU  neaeestfj  toe  praetteal 

pOfpOaoa  For  the  setentfBc  Im  t'Htlijiitlnn  or  the  volnllle  oil*  the  ni.-On.vyl  il.t.-i  rn'mni  Ion 
1*  extremely  rnliinlile  Hn  il  kIvi-c  lliloi  iiiji  I  Inn  ■■!  the  pweMlBB  i.r  mIini-ii.c  q|  |>lirnnl 
ethers  nr  mill  astern,  vrhlch  contain  n  methyl,  ethyl,  o?  propyJ  tr r« ■  1 1 1 • . 
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their  difficult  solubility  in  70  to  90  percent  or  even  stronger  alcohol, 
their  high  specific  gravity  (above  0.900).  their  high  boiling  temperature, 
above  250°,  anl  finally  their  rotatory  power. 

All  three  oils  turn  the  plane  of  polarized  light  more  or  less  to  the 
left.  With  copaiba  balsam  oil  the  angle  of  rotation  «D  lies  between  —7 
and  —  85°, *  with  cedar  wood  oil  between  —  30  and  —  40°,  and  with 
gurjun  balsam  oil  between  —  535  and  —  130°(l). 

At  present  only  copaiba  balsam  oil  can  be  detected  in  a  chemical 
way,  in  that  the  fraction  boiling  about  2(30°  is  converted  into  earyo- 
phyllene  hydrate  melting  at  94 — 9(3°,  or  into  caryophyllene  nitrolpiper- 
idine  (see  p.  125)  melting  at  141 — 1453°,  or  into  caryophyllene  nitrosite 
and  the  corresponding  nitrolbenzylamine  base  (see  p.  126).  As  yet  no 
characteristic  derivatives  of  the  sesquiterpenes  of  cedar  wood  and  gurjun 
balsam  oils  are  known. 

Alcohol.  The  addition  of  alcohol  to  a  volatile  oil  always  result* 
in  a  lowering  of  the  specific  gravity.  When  an  oil  containing  alcohol  is 
dropped  into  water,  the  drops  do  not  remain  clear  and  transparent,  as 
is  the  case  with  pure  oils,  but  become  opaque  and  milky. 

For  the  definite  identification  of  alcohol  the  suspected  oil  is  heated 
until  it  just  begin m  to  boil,-  and  the  first  few  drops  that  com**  over  an* 
collected  in  a  test  tube  and  filtered,  to  remove  any  oil  globules  which  may  also 
have  come  over,  through  a  filter  moistened  with  water.  The  filtrate  is  made 
strongly  alkaline  with  dilute  potassn  solution,  nnd  treated,  after  heating  to 
50 — 60°.  with  a  solution  of  iodine  in  potassium  iodide,  until  the  solution 
remains  slightly  yellow.  If  alcohol  is  present  small  crystals  of  iodoform  will 
separate  in  a  short  time  at  the  bottom  of  the  liquid.  It  must  here  be  remembered 
that  other  bodies,  such  as  aldehydes,  act-tone  and  acetic  ether  also  yield  iodo- 
form under  the  given  conditions. 

Larger  amounts  of  alcohol  may  be  removed  from  volatile  oils  by 
shaking  with  water,  from  which  the  alcohol  may  be  again  removed  by 
distillation  and  identified  by  the  iodoform  reaction.  If  the  shaking  out 
is  done  in  a  graduated  cylinder,  the  increase  of  the  watery  layer 
corresponds  approximately  to  the  amount  of  the  alcohol. 

According  to  Hnger  it  is  better  to  use  glycerin,  because  with  this 
the  two  layers  separate  better,  and  a  more  accurate  reading  is  possible. 

The  alcohol  content  may  also  be  approximately  calculated  if  the 
specific  gravity  is  determined  before  and  after  shaking  with  water. 


'i  I'liiney  In  lS'.l.'i  i  I'liiirm.  .loiirn..  111.  -J.  |>.  l'1.">i.  founil  the  oil  of  a  hocuMwI 
copaiba  Imlxum  from  went  Africa  tn  l>e  dextrogyrate.  ''\<  ~  -*-  -o-"  42'.  Dextrogyrate 
gurjun  halnani  oil*  are  mIko  xniil  tn  e\lnt. 

*■)  All  alcohol  Im  not   removed   li\    lietitlntr  on  11   wao-r»l»atM. 
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.\s  already  mentioned  on  page  198  the  .-11111111111  of  bbe  alcohol  in  an 
oil  which  in  itself  does  not  give  a  methyl  number,  nwv  be  determined 
quantitatively  by  ZeiseTe  metboiyl  method.    • 

Fatty  oil.    The  volatile  oils  adulterated   with   fatty  nil   leave  a 
permanent  fattg  stain  when  evaporated  on  paper,     With  high  hotting 
and  difficultly  volatile  oils,  however,  similar  residues  tire  left,  which  may 
rise  to  mistake*,    ftettyoil  is  insoluble  in  90  percent  alcohol-1    For 
ili*'  ion  of  the  fatty  oil  from  the  volatile  oil  the  latter  Is  distilled 

off  by  steam  distillation  in-  removed  by  evaporation  in  an  open  dish  on 
the  waterbatb,  where  ii  must  he  remembered  thai  some  volatile  <>Hs,  :is 

bergamot,   lemon]   orange,  anise  and  star-anise  oil  leave  a  reeidt I 

a.1  percent  even  when  they  are  not  adulterated. 
The  presence  of  the  fa1   may  be  shown  qualitatively  to  the  residue 
heating    with  potassium   bisulplmtc   in   a   best   tube.      Penetrating 
odors   of  acrolein    show    its    presence.      By    igniting    the    residue   on    n 
platinum  i"ii  the  characteristic  odor  of  burning  fat  is  noticed, 

\s  bbe  Fatty  oSIa  give  saponification  numbers  which  lie  between  lso 
and  200,  the  amount  of  (lie  fnt  added  can  be  determined  quantitatively 
either  directly  in  the  volatile  oil  itself  or  in  the  distillation  residue,  by 
oniflcal  ion. 

<»iis  bhai  have  been  adulterated  with  cocofl  nut  oil  solidify  wholly 

m  pari    in  ii  freezing   mixture.     Cocoa    nut    oil   has  bean  found  in 

angu    oil.   citronella    oil    and    palmarosa   oil   and   detected    In    hhis 

Mineral  oil,  petroleum.  Mineral  oil,  para  Hi  n  oil.  kerosene, 
petroleum  and  petroleum  fractions  are  insoluble  in  alcohol  and  can 
therefore  be  detected  without  difficulty  in  volatile  oils ;  besides,,  they  are 
often  easily  recognised  by  their  low  specific*  gravity.  Palmarosa  oil  bo 
uhi.-h   soma   mineral  oil  has  1 n  added  Is  only  partly  soluble  En  70 

pSfOSnl    alcohol.       ff   the    insoluble  portion    is   sncresHivl  v    treated     with 

00  pereenl  and  absolute  alcohol,  an  oil  remains,  which  in  the  beginning 
it  is  trnn  is  colored  brown  by  sulphuric  <>r  nitric  acids,  but  In  general 
restate  the  action  of  these  acids  and  hIho  of  alkalies,  and  on  saponi- 
fication with  alcoholic  potossa  gives  no  saponification  number, 

The  mineral  oils  have  different  boiling  points,  The  hydrocarbons 
oi  illuminating  oil  boil  at  about  the  same  temparatnri  as  the  bsrpenes. 

Lower  boilimr  fractions  roe  snid  to  be  sometimes  used    for   adulterating 

turpentine  oil.     A   higher   boiling  mineral   oil,   aboul   250*1  has  1 a 


ml*  ran  tor  oil  1h  soluble  In  Bfl  permit,  »»ui  l»  Inaoltfblt  in  To  poeml  Alcohol, 


■2u'j 
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found  i 1 1  <  it  mil.  ll,i  iind   in   gingergraaa  oil*.    The  petroleum  fraction 

of  u  lower  boilitlg  point  arc  easily  volatile  with  ■■■  ipor,   the  bigba 

ions  not  at  all.  or    i|   leoal  to  only  u  small  degree. 

A  method  fop  the  quantitative  estimation  o!  mineral  oils  do 
weighing   the   residue   left    after   having   removed    tl"'   volatile  oil  1»\ 
oxidation    with   fuming  nitric   acid,  mh  deerribed  under   turpentine  oil 

[tee  this),     Attention  si Id  be  called  bo  the  Sad  that  sotm 

Oils,    such    hh    roue    oil,    chamomile  oil,    orange  flower  oil    ami   other*. 
contain  largei  or  smaller  amounts  of  paraffins  as  natural  eonatatnenfe! 

(Chloroform.     This   body,    which  has  Ueen  found  occasional 
rofatile  oils  (for  instance,  in  cognac  oil  und  sandalwood  oil]  can  ts 
isolated  i» v  distillation  on  e  water  bath  and  identified  by  the  ieonftriir 
reaction,     Th.ni   consists    in    that   a    small    amount    ol    the   sua 
distillate  is  treated  with  a  few  drops  of  aniline  and  alcoholic  i 

■Oda  solution,    and    gently    heated.       In    the    |nvsnirH  of  dUOTOfol 

no.\i«nis  ami  exceedingly  disagreeable  smelling  vapors  of  phenylisonitrOn 

H'    formed 


Table 

for  Qeleotatmg  tie  AManal  «>f  Alatfcel*  of  the  Formulu  CioHtsO  ami  r  ,.u  n. 

as  wstl  as  acetic  i*t»M>  oi  Hiw  iikoliois.  from  the  saponification  numbers, 
Found  befors  sod  after  aowtylidng. 


In     order     to     snve    tiiiie-roMhing    calculations    the    following     tHble 

ifi.  204  el  si-i|  i  has  been  worked  out  in  the  laboratory  of  BchimmeJ  i 
Co.,*  from  which  the  amount**  of  the  alcohols  CioHigO  (geraniol,  Mn:' 
borneol,  iaopulegol,  ate.)  and  CioHsoO  (menthol,  citrouellol)  as  wcU 

their    acetic     enters.,     convspomliiijn     to     the     individual      saponin.-;- 

numbers,  can  be  read  off.    Prom  this  compilation  it    is  furthei    co- 
in see  how  much  alcohol  in  tin-  original  oil  corresponds  to  bheaapoi 
cation  number  ol  the  acetjrlated  oil. 

A  few  examples  may  nerve  to  illiwtrntc  tti«-  ahovc  statements. 

The  saponification  number  109  has  been  found  My   saponifying  n 
bergamot  oil.    In  the  left  half  o!  the  table  beaded  CioHisO  look  up 
number   109,   ami   then-  will    be   found    in    the  column   which    bee 
beading  "Acetate",  the  number  ,'iN.l."».  which  give*  the  percentage  i 


'i  Berichl  •""  Bchunni*!  I  Co.    on.  is-..;    j>.  wj. 
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of  linalyl  acetate  in  the  bergamot  oil.  This  38.15  p.  c.  of  acetate 
corresponds,  as  may  be  seen  in  the  next  column  headed  "Alcohol",  to 
29.98  p.  c.  of  linalool. 

By  the  saponification  of  a  peppermint  oil  in  the  original  unacetylated 
state,  the  saponification  number  20  is  found,  and  by  the  saponification 
after  boiling  with  acetic  acid  anhydride,  the  saponification  number  179. 
It  is  found  that  in  the  right  half  of  the  table  the  saponification  number 
20  =  7.07  p.  c.  of  acetate  CioHioOCOCHa,  in  this  case  menthyl  acetate, 
and  corresponds  to  5.57  p.  c.  of  menthol.  The  saponification  number 
179  shows  that  57.60  p.  c.  of  total  menthol  are  contained  in  this 
peppermint  oil.  If  the  total  amount  of  menthol  in  57.60  p.  c,  and  that 
of  menthol  as  ester  5.57,  the  peppermint  oil  contains  57.60  minus  5.57 
or  52.03  p.  c.  of  free  menthol. 

In  the  calculation  of  this  table  the  following  formulas  were  applied  : 

,    196  X  Sap.  No. 

1. ?r. =  percent  of  ester 

Fi°rihf  J  «  134  X  Sap.  No.  .    ,     .    , 

alcohol  <  2. ^—- =  percent  of  alcohol 

<'ioH,8OJ  36 

I  51.  —^-. — y  (\(U.9    ~  Pen:ent  °*  alcohol  in  the  original  oil 

(,    198  X  Sap.  No.  t     f      , 

1. ^ =  |M>rccnt  of  ester 
4,  156  X  Sap.  No.  .,,,., 

--■ —  »  2. ' =  percent  of  alcohol 


'.'loHanO 


56 
I  3.  -— - —     a  aj.qT  =  percent  of  alcohol  in  the  original  oil. 

In  these  formula*: 
a  =  the  number  of  cubic  centimeters  of  normal  potaasa  solution  used. 
s  =  the  number  of  grams  of  the  acery  la-ted  oil  used  for  the  saponification. 
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CioHigO 


Sap. 


Acetate 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


11 
12 
13 
14 

15  I 

16  I 

17  | 
18 
19 
20 


21 

22 
23 
24 
25 

26 
27 
28 
29 
30 


31 
32 
33 
3+ 
35 
30 
37 
3K 
39 
40 


0,35 
0,70 
1,05 
1,40 
1.75 
2,10 
2.45 
2,80 
3,15 
3.50 


3,85 
4,20 
4,55 
4,90 
5.25 
5.60 
5.95 
6.30 
6.65 
7.00 


7.35 
7,70 
8.05 
8,40 
8.75 
9.10 
9,45 
9.80 
10.15 
10.50 


10,85 
11,20 
1  1 .55 
11.90 
12.25 
12,60 
12,95 
13.30 
13,65 
14.00 


Alcohol 


Alcohol 

In  the 

orlff.  oil 


0,28 
0.55 
0,83 
1,10 
1.38 
1,65 
1.93 
2.20 
2,48 
2,75 


3,03 
3,30 
3.58 
3,85 
4,13 
4,40 
4,68 
4,95 
5,23 
5.50 


5,78 
6.05 
6.33 
6.60 
6.88 
7.15 
7.43 
7.70 
7.98 
8.25 


8.53 
8,80 

9.  Oh 

9.3  5 

9.63 

0.90 

10.18 

10.45 

10.7.'*. 

11.00 


0,27 
0,55 
0.83 
1,10 
1.38 
1.66 
1,94 
2,21 
2,49 
2,77 


3.05 
3.33 
3,61 
3,89 
4,17 
4,45 
4,74 
5.02 
5,30 
5,58 


5,87 
6.15 
6,44 
6,72 
7.01 
7.29 
7.58 
7.87 
8,15 
8,44 


C'toHsuO 


Acetate 


0,35 
0,71 
1,06 
1.41 
1,77 
2,12 
2.47 
2,83 
3,18 
3,54 


Alcohol 


0,28 
0.56 
0,84 
1,11 
1,39 
1,67 
1,95 
2.23 
2,51 
2.79 


|      Alcohol 
la  the 

orlft.   oil 


3,89 
4,24 
4,60 
4,95 
5,30 
5,66 
6.01 
6.36 
6,72 
7.07 


8.73      | 

10.96 

9.02 

11.31 

9.31 

11.67 

1        9.59 

12,02 

9,88      1 

12.37 

10.17      i 

12  73 

10.47 

13.08 

'      lo.76 

13.44 

,      11. US 

13.79 

11.34 

14,14 

7.42 

7,78 
H.13 
8.49 
8,84 
9.19 
9.55 
9.90 
10.25 
10,61 


3,06 
3,34 
3,62 
3.90 

4.18 
4,46 
4,74 
5,01 
5.29 
5,57 


5.85 
6,13 
6.41 
6.09 
6.96 
7.24 
7.52 
7.80 
8.08 
8.36 


8.64 

8,91 

9,19 

9,47 

9.75 

10.03 

10.31 

10.59 

10.86 

11.14 


0,28 
0,56 
0,84 
1,12 
1,40 
1,68 
1,96 
2,24 
2,52 
2,81 


3,09 
3,37 
3,66 
3,94 
4,23 
4,51 
4,80 
5,08 
5,37 
5.66 


5.94 
6,23 
6.52 
6,81 
7.10 
7,39 
7,68 
7,97 
8,26 
8.55 


8.84 

9,13 

9.43 

9.72 

10,01 

10.31 

10.60 

10.90 

11,19 

11.49 


£ 


S 

9 

in 


11 
12 
13 
U 
15 
16 
17 
18 
19 
20 


21 
22 
23 

2+ 
23 
•J« 

27 
2S 
29 

:;n 


31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
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CioHiaO 


Acetate     i      Alcohol 


14,35 
14,70 
15,05 
15,40 
15.75 
16,10 
16.45 
16,80 
17,15 
17.50 


17,85 
18,20 
18,55 
18,90 
19,25 
19,60 
19,95 
20,30 
20.65 
21,00 


21,35 
21,70 
22,05 
22,40 
22,75 
23,10 
23.45 
23.80 
24.15 
24,50 


11,28 
11,55 
11,83 
12,10 
12,38 
12,65 
12,93 
13.20 
13,48 
13.75 


14,03 

14,30 

14,58 

14,85 

15,13 

15,40* 

15,68 

15,95 

16,23 

16,50 


16,78 
17,05 
17,33 
17,60 
17,88 
18,15 
18,43 
18.70 
18.98 
19.25 


Alcohol 
In  the 
orig.  oil 


24,85 
25.20 
25.55 
25.90 
26.25 
26,60 
26,95 
27,30 
27.65 
28.00 


19.53 
19,80 
20,08 
20,35 
20,63 
20,90 
21,18 
21.45 
21.73 
22.00 


11,63 
11,93 
12,22 
12,51 
12,81 
13,10 
13,40 
13.69 
13,99 
14.29 


14,58 
14,88 
15,18 
15,48 
15.77 
16,07 
16,38 
16.68 
16,98 
17,28 


17,58 
17,88 
18,18 
18,49 
18,79 
19,10 
19,40 
19.70 
20.01 
20,32 


20,62 
20,93 
21.24 
21.55 
21,85 
22,16 
22,47 
22,78 
23,09 
23.40 


CioHsoO 


Acetate 


Alcohol 


14,50 
14,85 
15,20 
15,56 
15,91 
16.26 
16.62 
16,97 
17.32 
17,68 


18,03 
18.39 
18.74 
19.09 
19.45 
19,80 
20.15 
20,51 
20,86 
21,21 


25,10 
25,46 
25,81 
26,16 
26.52 
26,87 
27,22 
27.58 
27,93 
28.29 


11.42 
11,70 
11,98 
12,26 
12,54 
12,81 
13.09 
13  37 
13,65 
13,93 


14,21 
14,49 
14.76 
15.04 
15.32 
15.60 
15,88 
16.16 
16.44 
16.71 


21,57 

16,99 

21,9  J 

.    17.27 

22.27 

17.55 

22,63 

17,83 

22.98 

18.11 

23.34 

18  39 

23.69 

18,66 

24.04 

18,94 

24,40 

19,22 

24,75 

19,50 

19,78 
20,06 
20,34 
20,61 
20.89 
21,17 
21,45 
21.73 
22.01 
22,29 


Alcohol 
in  the 

oris:,  oil 


Sap. 
No. 


11,78 
12,08 
12,38 
12,68 
12,97 
13.27 
13.57 
13,87 
14,17 
14,47 


20,89 
21,20 
21,51 
21.83 
22,14 
22.45 
22,77 
23,08 
23.39 
23,71 


41 
42 
43 
4J- 
45 
46 
47 
48 
49 
50 


14,77 

51 

15,07 

52 

15,38 

53 

15,68 

64 

15,98 

55 

16.28 

56 

16,59 

57 

16,89 

58 

17,20 

59 

17,50 

60 

17.81 

61 

18,11 

62 

18,42 

63 

18.73 

64 

19.04 

65 

19,34 

66 

19,65 

67 

19.96 

68 

20,27 

69 

20,58 

70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
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c 

oHisO 

CioHao 

0 

Alcohol 

Alcohol 

* 

Slip. 
No. 

Acetate 

Alcohol 

in  the 

Acetate 

Alcohol 

in  the 

orlg.  oil 

orlg.  oil 

81 

28,35 

22  28 

23.72 

28,64 

22,56 

24,02 

81 

82 

28,70 

22,55 

24,03 

28,99 

22,84 

24.34 

82 

83 

29,05 

22,83 

24,34 

29.35 

23,12 

24,66 

83 

84 

29,40 

23,10 

24,65 

29,70 

23,40 

24,97 

K4 

85 

29,75 

23,38 

24,97 

30,05 

23,68 

25.29 

85 

86 

30,10 

23,65 

25.28 

30,41 

23.96 

25.61 

86 

87 

30,45 

23.93 

25.60 

30,76 

24,24 

25,93 

87 

88 

30,80 

24,20 

25,91 

31,11 

24,51 

26,25 

88 

89 

.31,15 

24.48 

26,23 

31.47 

24,79 

26,57 

89 

90 

31,50 

24,75 

26.54 

31,82 

25,07 

26,89 

90 

91 

31,85 

25,03 

26,86 

32,17 

25,35 

27,21 

91 

92 

32,20 

25,30 

27,18 

32,53 

25,63 

27,53 

92 

93 

32,55 

25.58 

27.49 

32,88 

25,91 

27,85 

93 

94 

32.90 

25,85 

27,81 

33,24 

26.19 

28.17 

94 

95 

33,25 

26,13 

28,13 

33,59 

,26,46 

28,49 

95 

96 

33,60 

26.40 

28,45 

33,94 

26,74 

28,82 

96 

97 

33.95 

26,68 

28.77 

34,30 

27,02 

29,14 

97 

98 

34.30 

26.95 

29,09 

34,65 

27,30 

29,47 

98 

99 

34,65 

27.23 

29.41 

35,00 

27.58 

29.79 

99 

100 

35.00 

27,50 

29.73 

35,36 

27,86 

30,11 

100 

101  ! 

102  I 

103  I 
104 
105  I 
106 

107  I 

108  , 

109  | 
110 


35.35 
35,70 
36.05 
36.40 
36.75 
37,10 
37,45 
37.80 
38,15 
3S.50 


27.78 
28,05 
28,33 
28.60 
28.88 
29,15 
29,43 
29.70 
29.98 
30.25 


30.05 
30.37 
30.70 
31.02 
31.34 
31,67 
31.99 
32.32 
32.64 
32,97 


35,71 
36,06 
36,42 
36,77 
37.12 
37,48 
37,83 
38.19 
38,54 
38,89 


28,14 
28,41 
28,69 
28,97 
29,25 
29,53 
29,81 
30,09 
30,36 
30.64 


30.44 
30,77 
31.09 
31.42 
31.75 
32,08 
32.41 
32,74 
33.07 
33,40 


101 
102 
103 
104 
105 
ld6 
K)7 
108 
109 
110 


111 
112 
113 
114 
115 
116 
117 
118 
119 
120 


38,85 
39,20 
39,55 
39.90 
40,25 
40.60 
40.95 
41.30 
41.65 
42,00 


30.53 
30,80 
31,08 
31.35 
31.63 
31.90 
32.18 
32.45 
32.73 
33,00 


33,30 
33,62 
33.95 
34.28 
34.61 
34.94 
35.27 
35,60 
35.93 
36,26 


39.25 
39,60 
39,95 
40.31 
40.66 
41,01 
41.37 
41.72 
42,07 
42,43 


30,92 

33.73 

31,20 

34,06 

31,48 

34,39 

31.76 

34,73 

32,04 

35.06 

32,31 

35,39 

32.59 

35.73 

32,87 

36,06 

33.15 

36.40 

33,43 

36,73 

111 

112 
113 
114 
115 
116 
117 
118 
119 
120 


lie-  Examitiatioi 

Volatile  Oils. 

aof 

1  u»HiiO 

r,„n,„<> 

AJiuhul 

AIlmIihI 

Sup. 
S'i. 

A.-«m  /i  i. 

Air. ill. il 

In  the 

Arl'l  B  li! 

Alriilu.l 

in  thn 

..rig.  oil 

(trig,  oil 

+2.35 

33.28 

36.60 

42,78 

..ri 

37.07 

|          BJfl 

38,68 

30.93 

+3.1  + 

33,99 

37.41 

122 

t        43,05 

88,89 

37,26 

43*49 

34,26 

37.75 

1  23 

1,!    Iij 

84,10 

37,60 

48,84 

3 +,5  1 

3S.OM 

1  24 

i          4 

34.38 

B7,98 

++,20 

3+.82 

88,42 

1  86 

i          41,10 

8  t,66 

88,27 

++,55 

86,10 

3S.70 

■4 

3 +.03 

88,80 

44.80 

35. 

10 

137 

i         44,80 

35.20 

88,94 

15.26 

06 

1  l- 

I         45.15 

85.48 

80,27 

+5.01 

86,84 

78 

1  39 

»         4 

85,76 

30.61 

15.96 

ae»2i 

10,11 

180 

45.85 

36.03 

39,95 

+6.32 

36  48 

88,47 

131 

r       +• 

36,3ii 

40,28 

+6,67 

36,77 

1-0,81 

132 

S        46,55 

36.58 

+0.63 

47;M 

87,05 

11,10 

188 

1-        46,80 

36,85 

+0,97 

47,88 

37.33 

41,58 

13+ 

1         47.85 

37.13 

41,31 

+  7 

37,61 

41,84 

i           +7..;i  i 

87,40 

4 1.<  i5 

48,00 

3  7,89 

43,19 

136 

47,95 

87,68 

41,89 

48,44 

.16 

43,63 

137 

\          48.30 

37.95 

•1  _' 

+8.79 

88,44 

42,88 

138 

1           1 

38.23 

+  2.67 

48,1 

:is  72 

13.23 

189 

»               10. Ol) 

88,50 

+3,02 

49.5  m 

39,00 

+3,58 

u<> 

49 

i,78 

+3,30 

49,89 

39,28 

48,83 

141 

J        49,70 

89,08 

+3.71 

60,31 

39,56 

1  1.27 

L42 

I         50,0.1 

88,83 

44,06 

50.56 

39,  M+ 

14,83 

1  l-.-i 

r         50,40 

39,60 

+4.39 

50.91 

l".U 

1  1,97 

144 

i        60,75 

39,88 

44,74 

51,  J  7 

40,88 

+5,32 

1  16 

i        51 

40.15 

+5.09 

51.62 

40,67 

1  5*67 

1  M 

61,45 

40,  13 

45,44 

51,97 

40,85 

[,03 

1  17 

S         51.80 

40,70 

+5.78 

52.33 

41,23 

38 

1+8 

»          52.15 

40,88 

+0.13 

62,68 

+  1 

48,78 

1   10 

»          52.50 

+  1.25 

46,48 

53.0+ 

+1,7'.' 

+7. MS 

!        62,86 

11...  | 

+6.83 

1,38 

+2,06 

+  7,++ 

151 

>          53.20 

11.  BO 

+7.18 

5,1,7  + 

42.34 

-17,79 

152 

J          53.55 

42,08 

47.53 

5  i.io 

42,62 

48,18 

153 

[■          53,90 

42,88 

47,88 

5+.+;" 

+  2.90 

48,5..i 

15  1 

>         64,25 

42,03 

48,23 

64.80 

48,18 

48,88 

155 

i         54,60 

48,98 

48,86 

55.16 

48,46 

lo,21 

156 

I         64,96 

+3,18 

+8,94 

55.51 

+3.7+ 

49,67 

187 

55.30 

+3 

49.29 

55,88 

44,01 

49.93 

15s 

| 

43.73 

49.65 

50.22 

44,28 

60,39 

159 

66,00 

44,00 

50,00 

66,67 

1  1 .57 

50.65 

160 
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CioHi«0 


Snp. 
No. 


161 
162 
163 
161 
165 
166 
167 

ies 

160 
170 


171 
172 
173 

174 
175 
17G 
177 
17S 
170 
180 


181 
182 
183 
184 
18.', 
180 
187 
188 
180 
100 


Acetate 


56,35 
56,70 
57.05 
57,40 
57,75 
58,10 
58,45 
58.80 
59.15 
59,50 


!     Alcohol 
Alcohol     i       iu  the 
orlg.  oil 


59,85 

47,03 

60.20 

47,30 

60.55 

47.58 

60,90 

47.85 

61.25 

4S.13 

61,60 

48.40 

61,95 

48,68 

62.30 

48,95 

62.65 

49.23 

63,00 

49,50 

63,35 
63.70 
64,05 
64,40 
64,75 
65,10 
65.45 
65,80 
60.15 
00,50 


44,28 

50,36 

44,55 

50,71 

44,83 

51,07 

45,10 

61,42 

45,38 

51,78 

45,65 

52,14 

45,93 

52,50 

46,20 

52,86 

4€>,48 

53,22 

46.75 

53,58 

49,78 
50.05 
50.33 
50.60 
50.88 
51,15 
51.43 
51,70 
51 .98 
52,25 


CioHsoO 


57,59 
57,96 
58.33 
58,70 
59.07 
59,44 
59.81 
60.19 
6\56 
60.93 


Alcohol 

S«P. 
So. 

Acetate 

Alcohol 

In  the 

orlf(.  oil 

56,92 

44,85 

51,01 

161 

57,28 

45,13 

51.37 

162 

57,63 

45,41 

51,73 

163 

57,99- 

45,69 

52,09 

164 

58,34 

45,96 

52,46 

165 

58,69 

46,24 

52,82 

166 

59,05 

46,52 

53,18 

167 

59.40 

46,80 

53,55 

1GS 

59.75 

47,08 

53.91 

169 

60,11 

47,36 

54,28 

170 

53,94 

60,46 

54,31 

60,81 

54,67 

61,17 

55,03 

61,52 

55,40 

61.87 

55,76 

62.23 

56.13 

62,58 

56.49 

62,94 

56.86 

63.29 

57.22 

63,64 

64.00 
64,35 
64,70 
65.06 
65.41 
65.76 
66.12 
66,47 
60.82 
67.18 


47,64 
47,91 
48,19 
48.47 
48.75 
49.03 
49,31 
49,59 
49,86 
50,14 


50,42 
50,70 
50.98 
51,26 
51,54 
51,81 
52.09 
52.37 
52.65 
52.93 


54,64 
55,01 
55,38 
55,75 
56,12 
56,48 
56,85 
57,23 
57,60 
57,97 


58.34 
58.71 
59,09 
59.46 
59.84 
60.21 
60,59 
60.97 
61.35 
61,72 


171 

i  172 

173 

174 

I  175 
176 

!  177 
I  178 
!  179 
I   180 


181 
182 
183 
181 
185 

isr, 

187 
18S 
189 
190 


191 
192 
193 
194 
195 
190 
197 
198 
199 
200 


66,85 
67,20 
67.55 
67.90 
68,25 
68,60 
68.95 
69,30 
69.05 
70.00 


52,53 
52,80 
53.08 
53.35 
53,03 
53.90 
54. 1 8 
54,45 
54,73 
55.00 


61,31 
61,68 
62.06 
62.43 
62,81 
63.19 
03.57 
63,95 
04,33 
04.71 


67.53 

53.21 

67.89 

53.49 

08.24 

53,76 

68.59 

54.04 

68,95 

54,32 

69.30 

5 1,60 

09.05 

54.88 

"O.Ol 

55.16 

70.30 

55.44 

70.71 

55.71 

62.10 
62,48 
62.86 
63.24 
63.63 
64.01 
64.39 
64.78 
65.16 
65.55 


191 
102 
193 
194 
195 
19J 
197 
198 
199 
200 


'I'lir  Examination  <>t'  Yul&til 

•  Oils. 

g08 

I    ,,.H;hO 

fi(>M»vO 

Aleoh.il 

Alcohol 

Snp. 

N... 

A  relate 

Alrnlid! 

In  the 

Act- (ate 

Air' ill,  ,1 

III   ttM 

urlK-  <>ll 

(irlK    i.ll 

70.3.1 

.15,28 

65,09 

71,07 

55.99 

65,93 

201 

70,70 

55.55 

65.47 

71,42 

.16.27 

66.32 

202 

nror. 

,1.1,83 

88)88 

71,77 

56,55 

66.71 

203 

71,-K) 

56,10 

66.23 

72,13 

56,83 

67.09 

204 

71.75 

56,88 

66.62 

72,48 

11 

67,48 

205 

73.10 

72.45 
72.80 

56,65 

67,00 

72.S4 

57,39 

67,87 

206 

56,93 

67,39 

73,19 

57,66 

68,L'0 

207 

57,20 

67.77 

73,54 

57.9+ 

68,55 

208 

73.15 

57.48 

68.16 

73,90 

58.22 

69,04 

209 

73,50 

57,75 

68,55 

74,25 

58,50 

69,44 

210 

73.85 

58,03 

68,93 

74,60 

78 

69.  S3 

211 

74,20 

58,80 

69,32 

74,96 

59,06 

70,22 

212 

7  t,65 

58,58 

69,71 

75,31 

59.34 

70.62 

213 

74,90 

is.  85 

70,10 

75,66 

59,61 

71,01 

214 

7S 

59,13 

70,49 

76,02 

59,89 

71.41 

215 

75,110 

59,40 

70,  sx 

76,37 

60,17 

71,80 

216 

7.",,  9.1 

551.68 

71,28 

76,72 

60.45 

72.20 

217 

78,80 

i,05 

71,67 

77.08 

60.73 

72.60 

318 

78,85 

60,23 

72,06 

77,43 

61,01 

73,00 

3t8 

77,00 

60,50 

72,45 

77,79 

61,29 

73.40 

220 

77.35 

60,78 

72,85 

78,14 

61. 56 

73,80 

221 

77,7(1 

61.05 

73, 26 

7K.49 

61,84 

7+.20 

322 

78,05 

61.33 

73,84 

7S.85 

83,12 

74,60 

223 

78, 40 

61.  r,ii 

74,(11 

79,20 

62.41) 

71.00 

224 

78,7,1 

61,88 

74,  44 

79,55 

62,68 

75.40 

225 

711,10 

62.15 

74.84- 

79,91 

62,96 

75, si 

226 

79,45 

62.43 

75.23 

80,2ii 

63,24 

76,21 

227 

78,80 

62.70 

75.63 

80,61 

63.51 

76.62 

228 

80.1." 

62,98 

76,03 

80,97 

63,79 

77.02 

229 

B0,S0 

63,25 

76,44 

81,32 

64,07 

77.43 

230 

80,85 

63.53 

76,84 

81,67 

64,35 

77, 58 

231 

81,20 

63,80 

77,24 

82,03 

64,63 

78,24 

283 

81...  S 

64.UM 

77,64 

52,58 

64.91 

78,65 

233 

81.90 

64.3.1 

78,05 

82,74 

65.19 

79.06 

334 

XL'.  25 

64,63 

78,45 

83,09 

65,46 

79,47 

235 

82.60 

90 

7*,SC 

83,44 

65.74 

79.88 

236 

82,95 

65,18 

7  ■ »  _  7 

83,80 

58,03 

SO.  29 

81,30 

65,45 

79,67 

S1-,  15 

58,80 

80.71 

238 

83.65 

73 

80,08 

84,. 10 

66..:^ 

81.12 

286 

84,00 

66,00 

89,49 

84.86 

66,86 

81,53 
i  1 

340 
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c 

oHisO 

C10H20O 

Snp. 
Xo. 

Alcohol 

Alcohol 

*£ 

Acetate 

Alcohol 

In  the 

Acetate 

Alcohol 

In  the 

orlg.  oil 

orlg.  oil 

241 

84,35 

60,28 

80,90 

85,21 

67,14 

81,95 

241 

242 

84,70 

66,55 

81,31 

'      85,56 

67,41 

82,36 

242 

243 

85,05 

66,83 

81,72 

1      85.92 

67,69 

82,78 

243 

244 

85,40 

67,10 

82,13 

86,27 

67,97 

83,20 

244 

245 

85,75 

67,38 

82,54 

1      86,62 

68,25 

83,61 

245 

246 

86,10 

67,65 

82,96 

86,98 

68,53 

84,03 

246 

247 

86,45 

67.93 

83,37 

87,33 

68,81 

84,45 

247 

248 

86,80 

68,20 

83,78 

87,69 

69,09 

84,87 

248 

249 

87,15 

68,48 

84.20 

88,04 

69,36 

85,29 

249 

250 

87,50 

68,75 

84,62 

88,39 

69,64 

85,71 

250 

251 

87,85 

69,03 

85,03 

88,75 

69,92 

86,14 

251 

252 

88,20 

69,30 

85,45 

89,10 

70,20 

86,56 

252 

253 

88,55 

69,58 

85,87 

89,45 

70,48 

86,98 

253 

254 

88,90 

69,85 

86,29 

89,81 

70,76 

87,41 

254 

255 

89,25 

70,13 

86,71 

,      90,16 

71,04 

87,83 

255 

256 

89,60 

70,40 

87,13 

90,51 

71,31 

88,26 

256 

257 

89,95 

70,68 

87,55 

'      90,87 

71,59 

88.69 

257 

258 

90,30 

70,95 

87.97 

91.22 

71.87 

89,11 

258 

259 

90,65 

71,23 

88,40 

91,57 

72,15 

89,54 

259 

260 

91.00 
91,35 

71,50 
71,78 

88,82 

91,93 

72,43 

89.97 

260 

261 

89,25 

92,28 

72,71 

90,40 

261 

262 

91.70 

72,05 

89,67 

92,64 

72,99 

90,83 

262 

263 

92,05 

72,33 

90.10 

92,99 

73.26 

91,27      ' 

263 

264 

92,40 

72,60 

90.52 

93,34 

73,54 

91,70     1 

264 

265 

92.75 

72,88 

90.95 

93,70 

73,82 

92,13     ■ 

265 

266 

93,10 

73,15 

91,38 

94,05 

74,10 

92,57     | 

266 

267 

93.45 

73,43 

91.81 

94,40 

74,38 

93,00 

267 

268 

93,80 

73,70 

92,24 

94,76 

74.66 

93,44 

268 

269 

94,15 

73,98 

92,67 

95,11 

74.94 

93,87 

269 

270 

94  50 

74,25 

93,10 

95,46 

75,21 

94,31 

27» 

271 

94.85 

74,53 

93.54 

95,82 

75,49 

94,75     | 

271 

272 

95,20 

74,80 

93,97 

96,17 

75,77 

95.19 

272 

273 

95,55 

75,08 

94.40 

96,52 

76.05 

95,63 

273 

274 

95.90 

75,35 

94.84 

96.88 

76,33 

96,07      1 

274 

275 

96.25 

75,63 

95,28 

97.23 

76,61 

96,51      , 

275 

276 

96,6«i 

75.90 

95,71 

97,59 

76,89 

96.96     1 

276 

277 

96.95 

76,18 

96.15 

97.94 

77,16 

97,40 

277 

278 

97,30 

76,45 

96,59 

98.29 

77.44 

97,84 

278 

279 

97,65 

76.73 

97.03 

98.65 

77.72 

98,29     . 

279 

280 

98,00 

77,00 

97,47 

99.00 

78.00 

98,73     ! 

280 
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CioHisO 


CioHsoO 


Sap. 
No. 

Alcohol 

Alcohol 

Sap. 

Acetate 

Alcohol 

in  the 

Acetate 

Alcohol 

In  the 

orljc.  oil 

orig.  oil 

281 

98,35 

77.28 

97,91 

99.35 

78,28 

99.18 

281 

2X2 

98.70 

77,55 

98.35 

99,71 

78,56 

99.63 

282 

283 

99.05 

77,83 

98.80 

100.06 

78.84 

100.08 

283 

284 

99,40 

78,10 

99.24 

— 

— 

— 

— 

285 

99.75 

78.38 

99,68 

— 

— 

— 

— 

286 

100,10 

78,65 

100,13 

4.    LIST  OF  PLANTS,  ARRANGED  ACCORDING  TO  FAMILIES,1 
FROM  WHICH  VOLATILE  OILS  ARE  OBTAINED. 


PO  I,  YPODI  ACE  AE. 
Aspidium  Mix  mas— Oil  of  male  fern. 

PlNACEAE. 

Lnrix  deeiduo—OW  of  larch  turpentine,  larch  needle  oil. 

Pintm  anstralis,  P.  taeda,  P.  cnbensis,  P.  palustris — American  turpentine  oil. 

Pinns  pinaster—  French  turpentine  oil. 

Pinus  In ricio—  Austrian  turpentine  oil. 

Pinns  silvestris — Pine  tar  oil.  and  pine  needle  oil. 

Pinus  ledebonrii — Pine  tar  oil,  Russian  turpentine  oil,  and  Siberian  pine  needle  oi 

Pinus  khnsjrn,  P.  merknsii—  Burma  turpentine  oil. 

Pinns  montnna — Oil  from  needles. 

Pinus  eembrn — Oil  from  needles. 

Pinus  snhininna — Califoruian  tur|>eiitine  oil. 

f'irew  excelsa — Oil  from  oleoresin,  oil  from  needles. 

Picpti  nihil — Oil  of  needles. 

Picea  nigra — Oil  of  needles. 

Alties  alhn — Pine  (white  fir)  needle  oil,  oil  of  cones  of  white  fir,  oil  from  oleoresin. 

Abies  balsa  men— Sved\e  oil.      | 

Abies  canadensis — Needle  oil.     >    Oil  from  Canada  balsam. 

Abies  fraseri — Needle  oil.  J 

Abies  rejfinae  amaliae — Oil  from  cones. 

Cetlrus  libani — Lebanon  cedar  oil. 

Sequoia  giftantea — Sequoia  oil. 

Callitris  nnadrivalis — Sandnrac  oil. 

Thuja  oceidentalis — Thuja  oil. 

Thuja  orient  alia — Oil  from  the  roots. 

Cn/tressus  sempervirens — Cypress  oil. 

('hamaecrparis  obtnsa — Ilinoki  oil. 

Juniperus  communis — Oil  of  juniper  berries. 

>)  According  to  Engler'n  SvllnbtiH.     Second  edition.     Berlin.  1898. 
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Juniperus  oxycedrus — Oil  of  berries. 

Juniperus  pboeaicea — Oil  of  berries. 

Juniperaa  aabina — Oil  of  savin. 

Juniperus  virginiana— Oil  of  cedar  wood  (cedar  oil),  oil  of  cedar  leaves. 

Pandanacbae. 
Pandanus  odoratissimus—Oil  of  flowers. 

Gramineae. 

Andropogon  schoenantbus—Palmaroaa  oil,  and  gingergrass  oil. 

Andropogon  citratns — I^emongrass  oil. 

Androftogon  muricatns—  Vetiver  oil. 

Andro/xtgon  nardus— Citronella  oil. 

Andropogon  odoratus— Oil  of  herb. 

Andropogon  laniger—C&wel  grass  oil. 

Palmae. 
Serenoa  semi Intu— Saw  palmetta  oil. 

Araceae. 
Acorus  calamus— Calamus  oil,  oil  from  leaves,  Japanese  calamus  oil. 

LlLIACEAE. 

Saltadilla  officinalis— Sabadilla  oil. 

Aloe  vulgaris— Woe  oil. 

Xantborrhoea  hastile—Xanthorrhoea.  oil. 

Allium  sativum — Garlic  oil. 

Album  cepa— Onion  oil. 

Allium  ursiaum—  Oil  from  entire  plant. 

Iridaceae. 

Crocus  sativus— Saffron  oil. 

Iris  Horentina,  I.  pallida,  I.  germnnica — Orris  oil. 

ZlNGIBERACEAE. 

Curcuma  longa — Curcuma  oil. 
Curcuma  zedoaria— Zedoary  oil. 
Kaempferia  rotunda— Oil  of  root. 
Heiycbium  coronarinm — Oil  of  flowers. 
Alpinia  galangn—  Qalangal  oil. 
Atpinia  ma laccensis— Oil  of  root«. 
Alpinia  nutans — Oil  of  roots. 
Zingilter  officinale—  Ginger  oil. 

Elettaria  cardamomum — Oil  of  cardamom  (Ceylon),  Malabar  (Madras)  carda- 
mom oil. 
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Amomum  cardamomutn  Si  am  cardamom  oil. 
Amomum  melegueta—  Oil  of  paradise  grains. 
Amomum  aromaticum— Bengal  cardamom  oil. 
Amomum  spec.  ?— Kamerun  cardamom  oil. 
Amomum  anguatifolium — Korarima  cardamom  oil. 

PlPERACEAE. 

Piper  nigrum— Oil  of  black  pepper. 
Piper  longum — Oil  of  long  pepper. 
Piper  ovatuut— Oil  of  leaves. 
Piper  lo\rong—0\\  of  fruit. 
Piper  cluaii— Aschanti  pepper  oil. 
Filter  cubeba— Oil  of  cubebs. 
Piper  anguatifolium— \iaX\co  oil. 
Piper  betle — Oil  of  betle  leaves. 
Potomorphe  umbellata — Oil  of  leav«w. 
A rtantbe  gen icu lata— Oil  of  leaves. 
Ottonia  aniaum — Oil  of  roots. 


Popnlns  nigra — Oil  of  buds. 


SALIOArEAfi. 


Myrioaceae. 


Myrica  gale — Oil  of  Dutch  myrtle. 
Myrica  cerifera — Oil  of  bay-berry. 
Myrica  aaplenifolia — Oil  of  sweet  fern. 

JUl»LAXI>ACEAE. 

Juglnns  rcgia— Walnut  leaf  oil. 

Betulaceae. 
Betnhi  lent  a — Oil  of  sweet  birch  (wintergmm  oil). 

MoRACBAE. 

Hnmuhia  lupulm — Oil  of  hops. 
Cannabis  sativa — Hemp  oil. 

Saxtalaceak. 

Santalnm  album— Oil  of  sandalwood  (East  Indian). 
Santalum  preiaaianum — South  Australian  sundalwood  oil. 
Santalum  cygnornm—'Wmt  Australian  sandalwood  oil. 
Snntnlum  yasi — Fiji  sandalwood  oil. 
Unknown  S|>ecies — African  sandalwood  oil. 

AuiHTOM^'MACKAK. 

Aaarnm  etiropaeum — Oil  of  root. 

Asarnrn  canailensc — Oil  of  Canada  snnko  root  (.wild  ginger). 
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Aristolochia  serpentaria — Oil  of  Virginia  snake  root. 
Aristolochia  clematitis—Oil  of  roots. 

Chenopodiaceae. 
Cbenopodinm  ambrosioides  var.  anthelminticnm — Oil  of  American  wormwed. 

RaNUNCULACEAE. 

Paeonia  movtan — Oil  of  roots. 
Xigfila  satira — Oil  of  seeds. 
NigeUa  damascena — Oil  of  seeds. 

Magnoliaceae. 

Micheba  chnmpiien— Champaca  oil. 
Michelia  longifolia — Oil  of  flowers. 
lllicium  vernm — Star  anise  oil. 
lllicium  anisatom — Japanese  star  anise  oil. 
Drimys  winteri— Oil  of  Winter's  bark. 

Anokackae. 
Cananga  odorata — Ylang  ylang  oil  and  cananga  oil. 

Myristicaceae. 

Myristica  fragrans— Oil  of  mace,  oil  of  nutmeg. 

MONIMIACEAE. 

Peamns  boldns— OW  of  boldo  leaves. 
Atberosperma  woschata — Afcherosperma  oil. 
Citriosma  oligandra—0\i  of  leaves  and  bark. 
Citriosma  cnjabana— Oil  of  leaves  and  bark. 
Citriosma  apiosyce — Oil  of  leaves  and  bark. 
Unknown  species— Oil  of  para  coto  bark. 

Lauraceae. 

(Innamomnm  camphora— Camphor  oil. 

dnnamomum  zeylanicum — Oil  of  cinnamon  (Ceylon),  oil  of  cinnamon  leaves,  oil 

of  roots. 
fmuamomum  cassia— Cassia  oil. 
Ciunamomum  lonreirii— Japanese  cinnamon  oil. 
Cinnamomnm  kia'mis— Oil  of  bark. 
Cinnamomum  cn/i7awa»— Cnlilawan  bark  oil. 
Cinnamomnm  wightii— Oil  of  bark. 
Cinnamomnm  oliveri—Oil  of  bark. 
Persea  gratissima—OW  of  leaves. 
Persea  caryophyllata—Oil  of  clove  bark. 
.\ectandra  pncbnry—  Picuurim  oil. 
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Nectandra  caparrapi — Caparrapi  oil. 

Ocotea  caudata— Guayana  lignaloe  oil. 

Ocotea  species? — Ocotea  oil. 

Nectandra  myriantha. 

Nectandra  or  Ocotea  species?— Venezuela  camphor  wood  oil. 

Sassafras  officinale  -Sassafras  oil  (bark),  oil  of  sassafras  leaves. 

Cryptocaria  moschata— Cryptocaria  oil. 

Cryptocaria  pretiosa — Oil  of  bark. 

Laurus  nobills— Oil  of  laurel  leaves,  oil  of  fruit. 

Lindera  sericea— Kuroruoji  oil. 

Oreodaphne  californica—0'il  of  mountain  laurel. 

Benzoin  odoriferum— Spicewood  oil. 

Tetranlhera  citrata — Tetrauthera  oil. 

Unknown  species— Massoy  bark  oil. 

Cruciferae. 

Lepidinm  sativum—  Pepper-grass  oil. 

Thlaspi  arvense— Oil  of  herb. 

Cochlearia  officinalis— Oil  of  spoonwort. 

Cochlearia  armoracia— Oil  of  horseradish. 

Alliaria  officinalis— Oil  of  hedge  garlic. 

Rrassica  nigra,  B.  jnncea— Oil  of  mnstard. 

Sinapis  alba—  Oil  of  white  mustard. 

Nasturtium  officinale — Oil  of  watercress. 

Raphanus  sativus  and  R.  niger—Q'\\  of  common  radish. 

Resedaceae. 
Reseda  odorata— Mignonette  oil,  oil  of  root. 

Hamamelidaceae. 

Liquidambar  orientate — Oil  of  liquid  storax. 
Liquidambar  styracittnum — Oil  of  sweet  gnm,  oil  of  leaves. 
Altingia  excelsa — Rasamala  oil  (wood). 

ROSACEAE. 
Spiraea  ulm&rhi  -Spiraea  oil. 
Hosa  damascena — Rose  oil. 
Rosa  centifolia — Rose  oil. 

Primus  amygdaltis,  P.  armeniaca,  P.  persica  —Bitter  almond  oil. 
Prunus  la nrocerasns— Cherry  laurel  oil. 
Prunus  virginiana— Oil  of  wild  cherry  bark. 

Leguminohae. 

Copaiftra  officinalis   C.  guajanensis,  C.  cor'mcea,  C.  langsdorffla,  C.  confertiHo 

C.  oblongifolia,  ('.  r?#i  J;*— Copaiba  balsum  oil. 
Myrocarpus  fustig'mtus— Cabriuva  wood  oil. 
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Genista  tridentata — Carqueja  oil. 
Itidigofern  galegoidea—0\\  of  leaves. 
Caesalpinia  sappan  — Sappan  oil. 
Tolnilera  balsamum—Toln  balsam  oil. 
Mvroxylon  peniiferum — Oil  of  leaves. 
Glycyrrhiza  glabra — Oil  from  root. 
Glycyrrhiza  glandulifera— Oil  from  root. 

Geraniaceae. 
Pelargonium  odoratiaaimum,  P.  capitatum,  P.  roseum— Oil  of  rose  geranium. 

Tropaeolaceae. 
Tropaeolnm  rnajns—OW  of  nasturtium. 

Erythroxylaoeae. 
Erythroxylon  coca — Oil  of  coca  lpaves. 

Zyoophyllaceae. 
Ilulnesia  sarmienti — Quaiac  wood  oil. 

RUTACEAE. 

Xanthoxylnm  piperitum— Japanese  pepper  oil. 

Xanthoxylum  bamiltonianum— Oil  of  seeds. 

Kuta  graveolena— Oil  of  rue. 

Boronia  polygalifolia—Boron'ia.  oil. 

Barosma  betnlina,  B.  serratifolia — Oil  of  buchu  leaves. 

Emplenrum  serrn latum— Oil  of  leaves. 

Pilocarpus  jaborandi— Jaborandi  oil. 

f'nsparia  trifoliata—0\\  of  angustura  bark. 

Toddalia  aculcnta— Toddalia  oil. 

Citrus  limonum— Oil  of  lemon. 

Citrus  aurantinm—Q\\  of  sweet  orange,  oil  of  neroli  (Portugal). 

Citrus  bigaradia— Oil  of  bitter  orange,,  oil  of  neroli,  oil  of  petit  grain. 

Citrus  bergamia— Oil  of  bergamot. 

Citrus  medica—CedruB  oil. 

Citrus  medicn  var.  acida— West  Indian  limette  oil. 

Citrus  bmetta—  Italian  limette  oil,  oil  of  leaves. 

Citrus  nobilia— Oil  of  mandarins. 

Citrus  decumana — Grape  fruit  oil. 

Schimmelia  oleifera— West  Indian  sandalwood  oil. 

Dacryodea  hexaudra — Oil  from  oleoresin. 

RURSERACEAE. 

Commiphora  abyssinica,  C.  scbimperi—OW  of  inyrrh 
Halsanunlendron  kafal — Opoponax  oil. 
HoswfU'm  carteri— Oil  of  frankincense. 
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Canarium  spec.? — Klemi  oil. 

Idea  heptaphylla — Conima  resin  oil. 

Buraera  aloexylon— (Mexican)  iignaloe  oil. 

Meliaceae. 
Cedrela  odorata  and  other  species — Cedrela  wood  oil. 

POLYGALACEAE. 

Polygala  senega — Oil  of  senega  root. 

Polygala    variabilis,    P.    oleifera,    P.    calearea,    P.   depressa,    P.    nemorivagn- 
Metliyl  salicylate. 


EUPHORBIACEAE. 


Croton  eluteria— Coscarilla  oil. 
Stillingia  silvatica — Stilliugia  oil. 

Anacardiaceae. 

Pistaeia  lentiacus — Mastic  oil. 

Pistaeia  terebinthus — Chios  turpentine  oil. 

Schinus  molle — Schinus  oil. 

VlTACEAE. 

Vitis  vinifera — Cognac  oil. 

Tiliaceae. 
Tilia  ul mi fo I'm,  T. '  platyphyllos—OW  of  linden  flowers. 

Malvaceae. 
Hibiscus  abehnoschus— Oil  of  ambrette  seeds. 

Theaceae. 
Thea  ehinensis — Tea  oil. 

DlPTEROCARPACEAE. 

Dryobalanops  camphora— Borneo  camphor  oil. 
Dipterocarj/ns  turbinatus  and  others — Gurjun  balsam  oil. 

ClHTACEAE. 
Cist iis  cretiens,  ('.  ladanifems — Labdanum  oil. 

Canellaceae. 
Canella  alba — Canella  oil. 

Turn  e  race  ae. 
Turnera-  aphrodisiaca,  T.  diffusa — Damnum  leaf  oil. 
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Lythbaceae. 
Lawsonia  inermis— Henna  oil. 

Mybtaceae. 

Myrtns  communis— Oil  of  myrtle. 

Myrtns  cheken—Cheken  lenf  oil. 

Pitnenta  officinalis — Oil  of  pimenta. 

Pimenta  acris— Oil  of  bay. 

Eugenia  caryophyllata— Oil  of  cloves,  oil  of  clove  stems. 

Melaleuca  leucadendron — Cajepnt  oil. 

Melaleuca  viridiffora— Niaouli  oil. 

Melaleuca  leucadendron  var.  landifolia,  M.  acuminata,  M.  decuasata,  M.  ericifolia. 
M.  geniatifolia,  M.  linariifolia,  M.  aquarroaa,  M.  uncinata,  M.  wilsonii — contain 
in  the  leaves  cajeput-like  oils. 

Eucalyptus  globulus,  E.  odorata,  E.  cneoriiolin,  E.  oleosa,  E.  dumosa,  E. 
amygdalina,  E.  rostrata,  E.  populifera,  E.  corymbosa,  E.  resinifera,  E. 
baileyana,  E.  microcorys,  E.  risdonia,  E.  Jeucoxylon,  E.  bemiphloia,  E.  crebra, 
E.  macrorrbyncba,  E.  capitellata,  E.  eugenioidea,  E.  obliqna,  E.  punctata, 
E.  loxophleba,  E.  dextropinea,  E.  laevopinea,  E.  maculata,  E.  citriodora, 
E.  dealbata,  E.  planchoniana,  E.  ataigeriana,  E.  bnemastoma,  E.  piperita, 
E.  di  versicolor,  E.  ffaailis,  E.  goniocalyx,  E.  gracilis,  E.  lehmanni,  E.  longi- 
folia,  E.  occidentalia,  E.  paucifforn,  E.  atuartiana,  E.  terreticornis,  E. 
tessellaria — yield  the  various  eucalyptus  oils. 

Backhouaia  citriodora—  Backhousia  oil. 

Araliaoeae. 
Aralin  nudicaulia—OW  of  rhizome. 

Umbrlliferae. 

Coriandrum  sativum — Coriander  oil. 

Luminum  cyminum— Cumin  oil. 

A  pin  in  grareolens— Oil  of  celery  seed,  oil  of  herb. 

Petroselinum  sativum — Parsley  oil,  oil  of  root,  oil  of  herb. 

Cicuta  virosa — Cicuta  oil. 

Cicnta  maculata— Oil  of  fruit. 

Varum  carvi— Caraway  oil. 

Carum  ajo wan— Ajo wan  oil. 

Pimpinella  anisum—  Anise  oil. 

Pimpinella  saxifraga — Oil  of  root. 

Pimpinella  Jjjjgra— Oil  of  root. 

Foeniculnm  vulgare—  Fennel  oil. 

Men  in  atbamanticum — Oil  of  root. 

Silans  pratensis— Oil  of  fruit. 

Oenanthe  aquatica— Oil  of  water  fennel. 

Levisticum  officinale — Oil  of  lovnge  (foot),  oil  of  seed,  oil  of  herb. 

Archangelica  officinalis — Oil  of  angelica  (root),  oil  of  seed,  oil  of  herb. 
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Angelica  refracta  (anomala  ?)—  Japanese  angelica  root  oil. 

Ferula  aaa  foetida — Oil  of  asafetidu. 

Ferula  rubricaulis—iia,\b&num  oil. 

Ferula  sumbul—  Oil  of  sumbul. 

Dorema  ammoniacum — Ammoniac  oil. 

Peucedanmn  oreoselinuin— Oil  of  fresh  herb. 

Peucedanmn  ostrnthium— Oil  of  root. 

Peucedannm  graveolens — Dill  oil. 

Anethnw  sowa— East  Indian  dill  oil. 

Peucedannm  sativum  —  Pastinaca  oil. 

Peucedanum  graude—OW  of  fruit. 

Peucedanmn  officinale— Oil  of  root. 

Heracleum  sphondylium — Oil  of  fruit. 

Heracleum  giganteum — Oil  of  fruit. 

Vaucus  ca rota— Oil  of  carrots. 

Osmorrhiza  longistylis — Oil  of  root. 

PlROLACEAE. 
Monotropa  hypopitys— Oil  of  stem. 

Ericaceae. 

Ledum  pa  lustre — Oil  of  Labrador  tea. 
Gaultheria  procumbens— Oil  of  wintergreen. 
Gaultheria  punctata— Oil  of  leaves. 
Gaultheria  leucwarpa — Oil  of  leaves. 

Primulaceae. 
Primula  veris— Oil  of  root. 

(  'onvolvulaceae. 

Convolvulus  scopnria,  C.  floridns—0\\  of  rhodium. 

Verbexaceae. 

Verbena  triphylla— Verbena  oil. 
Lantana  camara — Oil  of  herb. 
Vitex  tri folia — Oil  of  leaves. 

Labiatae. 

Rosmarinus  officinalis— Oil  of  rosemary. 
Lavandula  vera — Oil  of  lavender. 
Lavandula  spica — Oil  of  spike. 
Lavandula  stoechas—QU  of  herb. 
Lavandula  deiitata—OW  of  herb. 
Lavandula  jtednnculata — Oil  of  herb. 
Nepeta  cat  aria — Oil  of  catnep. 
Xepeta  glechoma — Oil  of  gill-over-tlie-ground. 
Salvia  officinalis— Oil  of  sage. 
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Salvia  st'larea—0\\  of  herb. 

Monanla  punctata—  Horsemint  oil. 

Monarda  didynia— Oswego  tea  oil. 

Monarda  fistulosa—WUd  bergamot  oil. 

Melissa  officinalis — Balm  oil. 

Hedeoma  pulegioides— Penny  roya\  oil. 

Hyssopus  officinalis— Hyttaop  oil. 

fiatureja  hortensis — Oil  of  summer  savory. 

Satureja  montana — Oil  of  winter  savory. 

Satureja  thymbra—0\\  of  herb. 

Origanum  vulgare—OW  of  wild  marjoram. 

Origanum  majorana — Oil  of  sweet  marjoram. 

Origanum  hirtum,  0.  smyrnaeum  and  other* — Oil  of  Cretian  origanum. 

Thymus  vulgaris— Oil  of  thyme. 

Thymus  serpylhim — Oil  of  wild  thyme. 

Thymus  capitatus — Oil  of  herb. 

Lycopns  virginicns — Oil  of  bugle  weed. 

Mentha  jtiperita,  M.  arvensis  var.  piperascens—0\\  of  peppermint. 

Mentha  silvestris  var.  crispa,  M.  viridis— Oil  of  spearmint. 

Mentha  atpiatica — Oil  of  herb. 

Mentha  arvensis— Oil  of  herb. 

Mentha  canadensis — Oil  of  Canada  mint. 

Mentha  pulegium— Oil  of  European  pennyroyal. 

I'ogostemon  patchouly—PatcUouly  oil. 

Pogostemon  comosus — Oil  of  leaves. 

Ofimum  hasilkum — Oil  of  sweet  basil. 

Morula  japonica—OW  of  herb. 

(■uiiila  mariana— Oil  of  herb. 

Lophantus  anisatus — Oil  of  herb. 

Pycnanthemum  lanceolatutn — Oil  of  mountain  mint. 

Pycnanthemum  incanum — Oil  of  herb. 

SOLANACEAE. 

Fabiana  imbricata—0\\  from  leaves. 

(•APKIKOI,IACEAE. 
Sambucns  nigra — Oil  of  Howers. 

Valeriaxaceak. 

Valeriana  officinalis— Oil  of  valerian. 
Valeriana  officinalis  var.  angusti folia— Ketmo  oil. 
Valeriana  celtica — Oil  of  root. 
Nardostachys  jatamansi  -Oil  of  root. 

('0.MPO8ITAE. 

Eupator'mm  foeniculaceum—OW  of  entire  plant.  , 

Ageratnm  cony zoldes— Oil  of  herb. 
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Solidago  odora— Golden  rod  oil. 

SolifJago  rngo8a—Q\\  of  herb. 

Erigenm  canadensis— Oil  of  flea  bane. 

B  lumen  balsamifera,  Bl.  Intern — Blumea  camphor. 

Helichrysum  stoecbns — Oil  of  herb. 

Inula  heleninm — Oil  of  elecampane. 

Osmitopas  asteriscoides—0\\  of  herb. 

Ambrosia  artemisiaefolm — Oil  of  rag  weed. 

Anthemis  nohilis — Oil  of  Roman  chamomile. 

Anthemis  cotula — Oil  of  mayweed  or  dog  fennel. 

Achillea  millefolium — Oil  of  milfoil. 

Achillea  nohilis— Oil  of  herb. 

Achillea  moschat a— OH  of  flowering  herb. 

Achillea  coronopifolia—OW  of  herb. 

Achillea  agera  turn— 0i\  of  herb. 

Matricaria  chamomilla— Oil  of  German  chamomile. 

Matricaria  partheni\im — Oil  of  flowering  plant. 

Tanacetnm  vulgare— Oil  of  tansy. 

Tanacettim  halsamita — Oil  of  herb. 

Pyrethrum  indicum — Kikn  oil. 

Artemisia  vulgaris — Oil  of  mug-wort. 

Artemisia  dracnnculua — Esdragon  oil. 

Artemisia  cina — Wormueed  oil. 

Artemisia  absinthium — Oil  of  wormwood. 

Artemisia  gallica— Oil  of  herb. 

Artemisia  barrellieri— Oil  of  herb. 

Artemisia  glacis  lis — Oil  of  herb. 

Erecht.hit.es  hieracifolia — Oil  of  Are  weed. 

Arnica  montana — Oil  of  arnica  flowers,  oil  of  arnica  root. 

Saussurea\ipi>a—OW  of  root. 

Carlina  ncmi lis — Oil  of  root. 

Spaerant fins  indicus — Oil  of  root. 


SPECIAL  PART. 


1.    Oil  of  Male  Fern. 

Okmin.  The  anthelmintic  properties  of  the  rhizome  of  male  fern. 
Aspidium  filix  mas  Sw.,  are  said  to  be  due  in  part  to  small  quantities 
of  a  volatile  oil,  which  was  first  prepared  by  Bock1  in  1851  by  distil- 
lation with  water  vapor.  The  yield  varies  according  to  the  season  in 
which  the  rhizome  is  collected.  Ehrenberg2  in  1893  obtained  from  air- 
dried  rhizome  freshly  collected  in  June  0.025  p.  c. ;  from  rhizonfe  collected 
in  the  months  from  September  to  November  he  obtained  0.04  to  0.045 
p.  c.  of  volatile  oil  respectively. 

Properties.  The  volatile  oil  of  male  fern  is  a  light  yellow  liquid, 
with  an  intense  male  fern  odor,  and  an  aromatic,  afterwards  burning 
taste.  It  is  readily  Holuble  in  ether  and  absolute  alcohol".  Its  specific 
gravity  lies  between  0.85  and  0.80.  Most  of  the  oil  boils  between  140 
and  250°.  Above  this  temperature  decomposition  takes  place  and  dark 
colored  products  distil  over. 

('ompositiox.2  Besides  free  fatty  acids  (principally  butyric  acid)  oil 
of  male  fern  contains  the  hexyl  and  oetyl  esters  of  the  fatty  acids  from 
butyric  acid  upwards,  probably  up  to  pelargonic  acid.  The  substances 
to  which  the  peculiar  physiological  action  is  due  have  not  yet  been 
isolated. 

2.    Oil  of  Anglopteris  Evecta. 

This  fern,  Angiopteris  evecta  Hoffm..  yields  an  aromatic  oil,  said  to 
lie  nsed  in  the  South  Sea  Islands  for  perfuming  cocoanut  oil  (Maiden8). 

3.    Oil  of  Poly  podium  Phymatodee. 

Polypodium  phy mat odes  L.  (Pleopeltis  phymatodes  (5.  Moore)  like 
the  above  fern  yields  an  oil  also  said  to  l)e  used  in  the  South  Sea 
Islands  for  perfuming  cocoanut  oil.8 

>l  Arch.  (J.  Pharm.,  115.  p.  262.  3)  CHeful  native  plantM  of  Auntr.,  p.  258. 

*)  Arch.  d.  Pharm.,  281,  p.  84.". 
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OILS  OF  THE  ABIETINEA). 

Turpentine   Oil,    Pine   Tar    Oil    ("Klenol"),    and    the   Pine 
Needle  Oila  ("Fichtennadelol"). 

The  term  turpentine  oil  is  applied  in  a  more  restricted  sense  to 
the  product  obtained  by  distillation  of  turj>entine  with  water  vapor. 
"Kienol"  is  the  product  obtained  by  the  dry  distillation  of  coniferous 
roots  rich  in  resin.  The  name  turpentine  oil,  in  a  more  general  sense, 
is  sometimes  applied  to  these  oils  also,  but  this  use  of  the  term  should 
be  avoided.  The  oils  obtained  by  the  distillation  with  water  vapor  of 
the  leaves  or  one  year  old  cones  of  various  conifers  are  grouped  under 
the  collective  term  of  pine  needle  oils. 

As  to  chemical  composition,  the  oily  distillates  of  the  turpentine, 
the  wood,  and  the  leaves  have  in  common  one  characteristic  constituent, 
viz.  pinene.  The  turpentine  oils  proper  consist  almost  exclusively,  the 
pine  tar  oils  very  largely  of  this  hydrocarbon;  whereas  in  the  pine 
needle  oils  the  place  of  the  pinene  is  frequently  taken  by  limonene  or 
oxygenated  substances,  notably  bornyl  acetate. 

Turpentine  Oils  Proper. 

History.  The  oils  obtained  by  the  distillation  of  the  oleoresins  of 
various  Abietiiipsv  were  known  to  the  ancients  as  cedar  oil  (■trur<riXwov) ' 
and  later  became  known  as  turpentine  oil.  The  oil  as  well  as  the  resin, 
the  colophonium.  were  used  by  seafaring  j>eople.  Taking  into  consider- 
ation the  perfection  early  reached  by  the  Chinese  and  Japanese  in  the 
preparation  of  varnishes  and  lacquers,  it  may  be  supposed  that  conifer- 
ous oils  were  distilled  and  used  by'  them.  However  this  may  be.  the 
oils  of  the  Abietiuese  obtained  in  a  crude  manner  have  evidently  been 
the  first  volatile  oils  that  found  commercial  use  and  technical  application. 

The  name  turpentine  oil  seems  to  have  been  introduced  during  th»» 
period  of  Greek  civilization.  Like  the  older  synonyms  (cedar  oil.  etc.  I 
it  apparently  was  used  as  a  collective  term.  It  is  of  Persian  origin.2 
and  may  have  been  derived  from  the  Cyprian  species  Pistacht  fere- 
bint  litis  L. 

As  far  as  in  known  to  history,  the  preparation  of  turpentine  oil 
probably    had    its    origin    in    the    Caueausus     and    its     south-western 

«)  Herodotl,  Hlntorlae,  Mb.  II.  p.  *">.  —  I>loMcorlde«,  De  mat.  med.,  Lib.  I.  p.  34. 
Kdltlo  KMin-Sprptijcel,  IM20,  1.  p.  OH.  —  I'IIiiIuh,  Natnrallx  hlHtoriae  librl.,  Lib.  15.  cap. 
»>— 7:  and  Lib.  Hi.  cap.  22. 

*i  PHlrkifft'r.  I'harmacoKnoHle.  p.  77. 


Oih  of  I  If   Ahictni'-.r. 
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— I j it 1 1  — > .  iii  central  Europe  »'  became  known  during  the  middle  ages, 
somewhat  later  also  in  northern  Europe.  Tin*  North  American  industry 
bad  its  origin  in  thi  dense  and  extensivB  pin»>  Forests  ol  the  South 
Atlantic  Htabes  and  developed  in  the  beginning1  of  the  eighteenth  century 

peciallj  in  Virginia  and  Carolina.1 

Iiiiisinii.il  ,is  the  erode  turpentine  oil  found  linl«'  or  no  use  in  either 
hold  economy  or  in  religious:  rites,  it  is  i»ut  seldom  mentioned  En 

irly  literature.  Attention  has  already  l»wii  rnll»>d  on  pp,  ,"i.  20,  21, 
22  and  "'1  to  in'-nr ioninga  by  the  oldei  writers.  Suioe  ite  introduction 
into  medicine,  the  mediaeval  works  on  distillation  and  materia  medics 
make  mention  of  the  oil.  In  addition  to  the  references  by  VfllaasovTW 
and  l.iillus.  who  lived  in  the  thirteenth  century,  bo  which  attention  baa 
been  sailed  on  pp  20  and  21,  mention  is  made  ol  <»il  «>f  turpentine  by 
i In-  following  writers  ol  <ii.*  fifteenth  century:  Saladinna  of  Aseolo'  and 
the  canon  Johaun  of  Santo  Amando  of  Doornyk;8  during  the  sixteenth 
century  by  Walter  RyftV  Gonrad  8eaner,B  Joh.  Baptist*.  Porta,'  Valerius 
<  tardus '  mill  Adolphus  Oco ».8 

Attention    has    already    been    called    u»    the    synonymous    usage 

during    the   seventeenth   century    of  the   designations  of    alcohol   and 

ie    ;i-  atfus  ardem  and  spirit  us.     Th«-   name    Spirit  as  tere- 

binthiii&A  has  maintained  itself  as  a  popular  term  up  i<>  this  time.     As 

buile  uetber&t  it  sinus  to  have  been  first  designated  in  the  .year  L700. 

The  early  observations  made  In  connection  with  <>il  of  turpentine 
concerned  its  behavior  ;«i  low  temperatures.  As  early  But  1194 
tfargueron"  claims  io  have  observed  tlwn  the  oil,  when  reduced  t<>  ■ 
perature  of  —  29°  H.  solidiies  to  a  crystalline  mass.  Crystals  bad 
already  been  observed  by  Geoffroy  in  17'JT  in  the  neck  "f  the  retort 
while  distilling  the  oil.  In  conformity  with  the  practice  of  designating 
tu*  camphor  all  solid  subsfcanosB  separating  From  volatfls  oils,  these 
needle-like  crystals,  presumably  pinol  hydrate,  were  called  turpentine 
■  -.I  mphor. 


i.  iv-tiT  Kalm'H  Beto,  etc  ,  vol.  -J.  m>.  n*.  a.'U;   vol.  ::.  im.    298,  :;"">    sag, 
p(.  It.-ir-.-.  .-ie.  rol.  8,  i>i>.  280,  298,  BTSi 
Michiinx,  Hbitolit  •!■■•  srbras,  Me 

*)  Saluillnl  Axi'iilnnli.  CoTM|H<nillniii,  *ti\ 
ij  i..  |...-iri..  Janli  'I"  Banto  Amando. 
i)   i:>rr.  n.mi  groNH  DwrttUIrbarh,  ©te.,  tol,   180, 

n    k<i»tll<-tier   rh.-ur.i-  Schatl    Kii'inviul    I'IiiIiii  i  ri.   vol.    t,   p.   288. 
»i    lilo.    Rntt.    I'orliii-,   MriKl'H'   im  I  urallM, 

rj   DtepoaitatiHinifl  Norimm.     i 

♦  I  Phnrmn«o|iopn   [im   Republics  &08uatMM.      L6€4, 

■)   Jmirn.   <!•■  ""hlrii.   i-l    6>   Ph.VM.,    2.    \>.    17H:     i'ppll'k   Oiem.    Annul..    II,    pp.    108,   8X0 
rniri   480. 
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While  making  the  socalled  Liquor  antartbriticus  Pottii,  in  the 
preparation  of  which  hydrogen  chloride  i8  passed  into  turpentine  oil. 
the  apothecary  Kind,1  of  Eutin,  in  1803  obtained  a  solid  crystalline 
mass2  which  he  considered  to  be  artificially  prepared  camphor.  Thw 
compound  was  examined  by  Gehlen8  in  1819  and  by  Dumas*  in  1833. 
The  first  elementary  analysis  of  the  oil  was  made  by  Houton- 
Labilliardiere5  in  1817.  In  the  same  year  this  oil  served  as  the  first 
volatile  oil  of  which  the  angle  of  rotation  was  ascertained. 

Origin.  The  various  species  of  Pinus,  Picea  and  Abies,  of  the  family 
Piaaceae,  growing  in  the  temperate  zones,  contain  in  special  ducts  under 
the  bark  an  oleoresin,  which  in  some  species  collects  in  cavities.  If  the 
cambium  under  the  bark  is  wounded,  or  if  the  cavities  are  tapped,  the 
oleoresin  exudes,  sometimes  turbid,  sometimes  clear.  This  oleoresin. 
which  since  antiquity  has  been  known  as  turpentine,  is  a  solution  of 
resin  in  volatile  oil.  This  solution  is  mostly  rendered  turbid  by  the 
intimate  admixture  of  aqueous  sap.  Even  when  exposed  to  the  air  it 
mostly  remains  turbid  and  frequently  congeals  to  a  granular  or  crystal- 
line, honey-like  mass. 

This  turpentine,  when  distilled  either  by  itself  or  with  water  vapor, 
yields  the  turpentine  oil ;  and  there  remains  a  residue  which,  when 
remolten  and  strained,  constitutes  rosin  or  colophony. 

In  former  centuries,  oil  of  turpentine — most  likely  in  part  also  cedar 
oil — was  distilled  in  the  eastern  countries  bordering  on  the  Mediter- 
ranean. es]x>einlly  in  Asia  Minor.  When,  with  the  development  of  the 
arts  and  industries  as  well  as  with  that 'of  navigation,  it  became  more 
important  and  found  wider  application,  greater  advantage  was  taken 
of  the  coniferous  forests  in  the  more  northern  European  countries.  The 
principal  producers  were,  and  are  in  part  to-day,  the  central  European 
mountainous  sections,  rich  in  conifers,  from  Hungary  and  Galicia  to 
Spain  and  Portugal:  also  the  large  coniferous  forests  of  Russia,  of 
eastern  Germany,  and  of  the  southern  provinces  of  the  Scandinavian 
countries.  In  the  course  of  the  previous  century.  North  America  has  been 
added  with  its  apparently  inexhaustible  coniferous  forests,  and  with  its 
turpentine  industry  that  surpasses  that  of  all  other  countries.  In  spite 
of  the  economic  waste  of  two  centuries.  America  still  is  and.  no  douht 
will  continue  to  be  the  principal  producer  of  these  articles  of  commerce. 

')  TroiiiniHdorff'H  Jonrti.  der  Phnriu.,  11",  p.  \H'2. 

2)  I'lneiie  moiioliydroclilorldc,  rj0H|7CI. 

•i)  Oi'IiIcii'm  ullffem.  Jo  urn.  f.  d.  ("hem.,  6.  p.  462. 

*»  Ann.  ile  ("him.  et  l*h.va„  II,  52,  p.  400;  Lleblg'n  Annalen,  0,  p.  56. 

3)  .lourn.  ill'  I'linrimii'le,  II,  4,  p.  ft. 
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Willi    i ••r.'i-.'iii-f    in   m',., .graphical   origin,    thn  American  and   BYench 

COSM   into   COUSidi-m1  ion     ill     tin-    World's    i-i  iialili-MVi-*.      The  Other 

men ial  brands  have  milv  local  aignifloai 

General  Pbopkbtibs.    Freshly  distilled  turpentine  oil  ie  a  colorless 

limpid  liquid  of  a  peculiar  odor  which  varies  somewhat  according  bo 
its  source.  Tin-  French  oil,  e.  g.  reminds  somewhat  of  jumper  and  has  6 
tiiH-r  and  inilili'i  odor  than  tin-  American  oil  with  its  decided  terebln- 
thinate  odor.  The  Bharp  odor  of  old  oil  in  said  to  Ih*  doe  to  as  aldehyde, ' 
('ioll inO:;.  wliii-li  is  sirp|ios.-il  to  be  formed  by  tin- •■\|ionnre  ol  the  "il  to 
1 1  if  iiNvp-n  of  t  In-  air. 

Turpentine  oil  ig  volatile  at  ordinary  fcemperatura  During  evapo- 
ration, b  part  of  the  oil  ivsinities,  taking  up  oxygen.  The  residue,  which 
is  stieky  lit  first.  Lcmdnnlly  lakes  on  the  consistency  ol  rosin. 

ing  to  the  presence  of  braces  of  free  formic  and  acetic  acids,. crude 
oil  ol  turpentine  has  a  mint  add  reaction.  For  this  reason  it  lias  in 
be  !-■' stifled  with  milk  «>f  lime  for  certain  purposes.  Wh«'n  air  is  not 
snfti<'i<-ni \y  excluded,  oxidation  products  with  an  add  reaction  are 
soon  reformed. 

of  [ilivsioiojrii -ni  interest  is  the  tact  (mat  turpentine  oil,  when  taken 
internally,  or  when  the  vapors  are  but  inhaled,  imparts  bo  the  urine  b 
peculiar  violet  odor.  This  jhi  nliarity  is  shared  by  all  pinene-containing 
oUa.     Other  berpenee  do  not  possess  this  property.     Tin*  inhalation  ol 

rapora  of  turpentine  oil  For  a  longer  period  produces  an  Dnpleasaot 
affection  of  the  kidneys  known  &£  painter's  disease. 

Solubility.    Turpentine  oil  is  difficultly  soluble  in  alcohol,  especially 

in   dSlQte  alcohol,     Uwinj:  lo  Ibis  propi-ity,  it  can  «ifi I'll   be  readily  iv.-oy-- 

uised  Rrhsn  added  toothei  oaHs  as  an  adulterant.    En  the  course  of  time, 
however,  the  solubility  of  turpentine  oil  in  alcohol  undergoes  consider- 
able change.    Whereas  the  solubility  of  most   oils  diminishes  with  1 
that  of  turpentine  oil  increases.*    To  effect  a  clear  solution  ol  freshly 

distilled  oil,  more  alcohol  is  necessary,  than  for    Id  "il  which  has 

been  exposed  bo  the  air.    The  plausible  esplauatton  for  this  observation 
formation  of  tnoiv  readily  soluble  oxygenated  compounds 


I]  II.  arc  online  to  SchlH  (ISOS),  11 II  from  which  the  aldehyde  hn«  been  re"i"v.il 

lijr     ahakliiK     with     anillum     add     Hiilphlte     MltttfoU,     Iiv    MMllad     In     nu     ntni<iH|ilierv 
ii    dioxide.   Hit   KlitioHt   odortm   product    i*  obtained.     The  odor,   however.    I» 
ri,]>|illv   flevi'lnpi-.l   when   the-  nil  In  espnwe.l   bO   thf  ulr.     CfttU     Stg  .   80,   |i.   SSI. 

ii.iiiii.-il  Aiiii-rt'  nil  t  in  |M-iiliiir  uli  Hhlili  nriKltinllv  VM  lOTllDll  In  Qui  l6M  llmii 
'.  p.  .il  '.in  |.  «•.  alctthol,  after  MlamllriK  tteven  week*  gave  n  rtaur  hoIiiiIiui  wllli  ,'t  p.; 
Fpeii'-h  Oft,  ivhlrh  hnd  been  wOwiillnti  tor  ton  yi-nrw  |n  n  hnltle  Hint  ivan  riot  complfi  •  I J 
fllled.  lev  I  etew  Hi.liiil.in  wlili  Inn   I   p    «.f  DO  p.  c.  alcohol. 
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On  mi  until  of  thia  changeability,  Kttfe  stress  is.  bo  !»•  laid  do  bat 

Hiiliiiiiiii  \  .is  b  best    in  general,  ■■'  good  turpentine  oil  will 

In «in  5  to  12  |»nrt^  of  '.'(»  p.  C  alcohol. 

Solubility  "I  turpentine  oil  in  alcohol  of  different  strength 
t n  Ledernmnii  nn<1  < lodefhv iv.] 


Vakiktv  i»r    i  'ii 


Stroiiiztli  of  alcohol  in  percau  i  .lorn* 


70 


80 
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parti  requisite  to  effect  solution; 


1.  French,  erode 90 

2.  Fivnoh.  rectified ho 

a.  Aijmtii ;in.  erode M 

4,  American,  rectified '50— f>4 

5,  Austrian,  i-ruili' , — 

6,  Austrian,  rectified — 

7-  I'niibli  ("KJeofil") — 

8.  Russian  ("Kiwifil") -10 
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■Jii 
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If. 


8 
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| 
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Turpenti ■  i I  is  soluble  in  almost  any  proportion  in  ether,  eh 

Form,  carbon  disutphide,  benaene,  petroleum  ether,  jrlm-ml  ace 
also  in  r 7 1 •  ■  I'.niv  oils,     When  mixed  with  other  volatile  oils,  turbldifj 
occasionally   results.    Turpentine  oil  in  an   excel  lent    Holvenl    for  i 
resins I  UK. si  varieties  o(  eaontchouc. 

Hoii.ini;  I'oint.     U\   iiw  the  greater  portion  of  turpentine  oil,  ni 
front  75—80  p.  c.  boils  between  156 and  lti2°.    Above  L62    the  mat 
rises  rapidly  and  there  remains  in  the  think  a  soft,  colophony-like  resin 
Concerning  the  quantities  thai  ilisiill  over  al  the  various  temperatures 
also  tin-  specific  gravity  and  rotatory  power  of  these  fractions  oi  rectified 
American  turpentine  oil.  Kremere8  tins  recently  made  a  detailed  report 

On   account    Of  il rfdntion    Mini    polymerization  prodni  i>  im 

the  boiling  point  of  a  reaSnifled  "il  lies  considerably  higher,  01  fchepfne 
tar  oils  also  a  larger  portion  Soils  above  LAS  because  of  the  piunuisi 
of  dipentene  and  sylvestrane, 

BoTATOW  ]'iovi:ic.    An  important  distinctive  feature  of  thi 
oil    varieties  is   their  different    rotator}    power,     French  oil  i*  ala 
strongly  laevogyrate,  American  "il  moBtly  faintly  dextrogyrate  and  hut 
seldom   laevogyrate.     Austrian   oils  have   l>een   found   to   be   dextfO 
well  as  laevogyrate,    The  angle  of  rotation  i*  given  in  connection  v/fth 
the  reaped tve  oils. 


i,  /.it».hr    a,  n\lg.  5dj|    A|.r  .v,-r.    I.",,   p.  3*1  ;    ,luHrwl.«r.   I.  I'lmrin..  1KT7.  p. 
*>    Piiurni     Itpvii'm  ,    IS,   p.   7. 
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I  mi.i  i:w:  <iK  Ant  ami   1,u;ht.     Il    is  fl    weH-JmOWU   foci    t  li.it    nir|"ii 

tine  "il  when  allowed  to  stand  in  oprn  vessels  undergoes  rapid  change, 

especially  if  water  is  present.    Tin*  oil  beoomee  viscid,  the  specific  gravity 

increases  ,iml   tli^-  boilinji'  point    ii«'\    r In-  solubility  in  90  p-  a  ftkohol 

peases,  i iH.  nriu'iiifillv  neutral  oil  becomes  acid,   rsstiiiflsB,   it   becomes 

lin.i.l'"  ;is  iliis  change  is  bechniaaUy  designated-3     Formerly  each  ;iti 

<iil  w;is  termed  otonixed,  because  it  acted  n*ke  ;i  strong  oxidising  agent. 

M'i-i  oi  these  changes  are  referabio  r<>  s  elon  oxidation  caused  by 

the  oxygen  ot  ili«-  air.    8choenbeiaa  bad  assumed  bhal   in  this  process 

the  oil  was,  charged  with  ocone,  the  oxygen  ol  the  air  being  activated 

by   the   turpentine   oil.     it    was,  shown   later,  however,  by  ETingsett,* 

[5;inlskv, '  and  Papasogli8  fehal  tin-  turpentine  "il  contained  i wne* 

i.nr  hydrogen  peroxide, 


*i  A  normal  American  turpentine  nil.  *p.  «r.  O.S4f,  irbicb  had  been  bepl  in  a  atop. 
pervil   hut   iiartly  filled    liuiile,    after   Handing   Keven    ireeka   had    a   ap,  Kr,  of  O.H07-       Il 

arse  no*  -.>iui«if  in  .h.,"i  p.  iii   rolmm  ..r  so  p.  •  i.  alcohol,  arhereaa  tin-  original  nil  hmJ 

i-fi|iiirf«l   «1  p.    to  effect    a  clear  aoltttiOD. 

Another  vantplB  oT  Amoriciin  nil,  after  liuvlim  kIihhI  Tor  Home  1 1  ■■■••  had  Required  " 
«p.  jrr-  of  o.iitn  and  gine  a  clear  xoiutlmi   whit  inn  .1  p.  of  tin  p.  c.  alcohol. 

\  [r<ri'h  oil,  which  liiid  been  kepi  to  If  four  yearn  In  11  partly  tilled  Inn  trail  nlop- 
i>.-!..i   buttle,  had  iiinHTRont'  the  following  i-hanKex: 

Tbr  • »r« 

i-ollii    jiruvlty  Q.S71  l.OOfl 

Opttead  Rotation —  2i>  .■..-,■  — tci    i  •- 

Wlirr.-u-  tin-  original  oil  1  rat]  nlred  2<l  p.  h.V  viiIiiiiih  of  NO  |»,  r.  alcohol  to  •  ffcel  II 
•  dear  solution,    1  in'  oxidized   oil    \»  im  nolnhlf    In     I    \i.   of    the    xame    alcohol    and    wan   iiiIk- 

.  iiw.   iii  nil  proportion*  In  BO  p.  e.  alcohol. 
■J  Lttblg'a  AnnaJau.  102,  p.  188. 
>   .1  •  hi ni .  Cham.  80c. ,   SIT,   p.   S11  :     I'lint-m.  .loiirn.,   Ill,  .',  p.   B4;    Ibidem,  fi,  p,   S36  ; 
Ibidem,  T,  p,  Ml  ;   Ibidem.  9.  pp.  7  7'J  and  All  ;   Ibidem.  SIC,  p.  888;  Ch.  N..  SB,  p,    1  III 
<*om|i.   nl-»   lSnhhlna,   Plmrni.  Jniim.,  111.  11.   pp.   748,   7!i2,  H7J.     According   10   Klrigxctt. 

Hi-  ultimata  product!  >n  iba  ilon  oxidation  ol  turpentine  on,  eampkorle  acid  ami 
hydrogen  peroxide,  ■!•>  uoi  rexnll  directly  Peroxide  ol  ceinplior,  ''hiMmO,.  in  Hr»i 
f.»rni"'l   which,  in   the  prcwrici'   of   water,    brcnki<    tip   Into  c»i .iiiphnrlc  acid  anrl  1 1  >  1 1  > 

I.li  . 

I  ,.ii  +  -'il, «)  HgOa  +  t'ioHlno, 

*A,M<ir  II         vpii  ptMdtfl  1  mii|.li..riL  «ri.1 

Hoerarer,  Klngaatl  did  no  I  Bneeaad  In  lanlatfng  the  hypothetical  (jamphor  paronldn. 

: -i".  1     in-  tried  to  BXplalB  the  chimec  li)  r  dlflereiil  «r«y.     ('hern.  Ni-« ■».  ii;>.  p.  1  i;t 

*i  Bardaky    (Cham.  OantralM.    LS88,  p    808)    tonnd   bydnww  peroxlda  and,  M  bt 

belli  Vet.    nltrOVa  ncld   III   the   water   with    u  hili    ■i\nli/.i-i|    1 11  r;»-n  1 1  en-  oil  IiihL   liiM-ii   nhaken. 

I)  AccordloR  fn  Papaaogll  (Chain,  t'eiitmlhl.  1888,    p.   1848)    the    aratVd    whlrii    haa 

!     in      •■niiiit    with    turpentine    lor    a    lunger   piThtd.   contain*   hydrogen     peroxide. 

onuipliiiri.-  ai  ill  on.  |i.  178°),   formic  arid,  Rcatlc   nil   and   an  add  OiaHiaOa,  laonwrlc 

■ritfe    i •amphidetiic   acid.  —  The  oxydtted   Oil   Itaell   im   «nlil    In   rimtiiln    o\v^ll\iiiic  acid. 

".  TIih  aecaraey  ol  Bbaea  irivemiKiuloiiH  have  been  mucfttlnneil  by  nn  one,  and  the 
ptaaaOM     Ol    hydrogen    peroxide   Id    mldlaed     turpentlni-   oil    can    In-   deflnltel.v    aaHimied. 

i  iiii-jen.-.  many  taxt-book«  eontajn  the  atatenunl  tiuo  old  larpeatino  oil,  in  fact 
nil-  in  pjeneral,  contain  paone.  Inaamaeli,  hofreree.  an  oione  and  hydro/jen  peroxide 
derompoaa  each  other  aceordlng  to  the  foltowlng  iqaation 

o,  +  H,o,  s  11,0  +  20, 
(Srlioene,  Ueblg'a  Ainiiiieii.  leg,  p   J.'i".»i,  the  pnaenre  of  oxaaa  in  nereMHnrlly  axelvdad. 
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S/.,-c-l.it    I';, It. 


\-  i. n  '  has  hi'M  shown,  burpenti] il  which  has  bee  isad  iti 

'  1 1 ■  •  presence  ol   moisture  contains   other  substances  besides   li 
i  :■■      l '  .iili/.i-ii    turpentine  all     liberates    iodine    hroni    po 
iodide*  a  behavior  not  attributable  to  hydrogen  peroxide.    Thie  i 

ia  already  oeenmed  by  Cmgsett,*  tnturl   evidently  be  attributed  to 
organic  peroxides  which  decompose  with  water  bo  bw  m  ottimatelj  to 
yield  hydrogen  p«*roxi«li\    Pn-siiiiniUv  pi-roxidi'  hydrates  are  for* 
intermediate   producte.    The  explanation  ol  bbia  prooaes  haa    i 
been  given  in  n  eontributioi)  i>y  Kn<il<-r  mi.l  VVi-isniwiy.8 

These  investigators  demonstrate  that,  when  absolute!^  dry  tni 
tiiiH  oil  is  activated,  neither  hydrogen  peroxide  nor  oeooe  results.    Tlu*> 
hirtber  show  that  tiirpi-utirii'  nil  m-imiieK  oxygen   moot  readfl] 
temperature  of  100°;  thai  above  L00°  no  activated  oxygen  ia  h 
Imji  that  ii  is  than  used  lor  the  oxidation  (destruction)  ol  the  oiL    1  ce. 
of  turpentine  oil  can  activate  100  •■•-.  oi  oxygen  a1  100  . 

Turpentine  oil.  whether  moist   or  dry,   when  charged   with    03 
baa  n  capacity  to  convey  tlin  oxygen  to   such  substances  ;is  era  not 
directly  oxydjaable  with  atraoapher*    oxygen,     Tims,   as    hoc 
been  stated,  iodine  is  liberated  from  potassium  iodide,  indigo  solution 
is  blea  cms  acid  is  oxidised  to  arsenic  acid.    Activated 

tine  «'il  retains  its  properties  for  years  if  kept  in  the  dark.     But  \ 
is  as  yet  known  concerning  the  oxidation  products  resulting 

The  presence  of  the  following  substances  has  been  definitely 
bained:  Formic  acid,  acetic  acid  and  camphoric  acid.  CioHiaOa.4     B 
these,  a  email  amount  of  on  aldehyde,  corresponding  in  its  compc 
with  camphoric  aldehyde,  CioHieOa,  ha*  i»»*mi  found.5     It  pocoeeoee  a 
narcotic  odoT  one]  is  probably  the  cause  ol  the  peculiar  odor  ol  Che  &ld 
rancid"  turpentine  oil. 

These  oxidation  processes,  accompanied  bj  the  same  changes  ol  the 
oil,  ;u-.'  iinv l.-i-Mi.'cf  mIi.-h  uiiini  Jiir  sjitumied  with  water  mpi 
through  the  oil." 


i)  Keltwhrlfr  rih  rii,.|i.l.'.  II.  B,  p    809;  Chant.  OentraiM..  1K7«>.  p     • 

-i    I...--.   i-M. 

•  )  Berlchte.  81.  p.  10*6. 

*)  Obem.  OantraJbL,  1S8S,  p-  U 

biff.  I'lu-iiilk.T  /..Hiimu.  20,   p.    BffX.     The  aldehyde  bi-hii    t<>  lot  i.-HdiK 

iv  lirii    I  nrpi-n  I  Ini-  nil   Ih   kcjit  In   partly   flllwl,  not   well  Mtoppirrrl    In  it  I  If*  hi   illtliiMul   lljfhf 
l'lic  ii  mi 'iiui   nf  the   nnetabta  aldehyde  iloen  not  eicii'ii    l   i>.  ■■.       \ 
■tat«tl.  u  i-nii  i»"  i-iiiiiv.il  i,v  shaking  the  oil  with  ■odium  add  ralphJteaolnaloB      ft'tiw 
exposed  la  tin-  air  In    ii   natch   gtaam,   the   aldehyde    realnltlefi,   toaaa    il*    Mm 
and  no  longer  rem  t«  with  roaanlline  fUljihiite. 

"i  An  all,  «p.  get  o.HrtJ,  after  baring  been  treated  in  OiIh  manner  for  +4  h 

pr.  "i  0.940.    Kingwtt  alao  otoarrved  n  considerable  rfoa  in  the  dotting  pi 


this  of  tin-   \i>i>-titte;i\ 


j-::: 


B\    id.-  action   od  direct   sooliglti    dm   motel   turpeatme  oi]  in  the 
it]  air,  "T  lift «t-r  Kt ill.  of  oxygen,  pinol  liydrate^CioHtsOs,  results 
According  t"  bhe  solvent  used,  pinol  hydrate  crystallises  in  laminae  07 

dlaa.    li>  i  1  i:««-t i \ - •  modification  melts  at  l:Jl0.1 

I  iA[iMisiTiii\.     Tin-   lost    ilciin'iil  ;iiv    analysis,    referred    to   nil    |i,    41, 

rated  ill'4  Bad  chad  turpentine  n\\  consist*  of  hydrocarbons  < ' mil iii. 
This  was  varfjfsd  by  later  investigations,  ivhicfl  also  showed  thai 
diflerenl  ->ils  reveal  physical  differences  in  so  Ear  as  boom  of  them  turn 
t lie  plane  of  polarised  tight  To  the  left,  others  to  tlif*  right.    15+mm  helot  '-' 

•ni.itr.l   the  laiviiiixriitf  li  ydroi-arl  n  <\\    I  BTOl  ■'  -n  I  0606,   tin-  di'Xt  m^  \  mil- 

one  aoBtfalens.  Inasmuch  as  the  two  modiflcationti  ate  merely  physical 
Is as,  but  chemicaly  identical,  Wallach8  Introdaeed  the  terras  I-  and 

il-pUli'llr 

Since  pinene  is  one  of  Che  mosl  Labile  berpanss,  it  is  no1  surprising 
iluir  some  of  its  decomposition  products  are  formed  during  the   pro- 

dnction  of  turpentine  oil,  and  thus  gel  into  tl it    Am  already  sts 

tl«»»  nil  contains  traces  of  formic  and  aoetic  acids,  also  reals  adds.  At 
li'nrh»'r  temperatures,  these  aci  on  tin-  pinem*  so  tlmt  dippnt+'iK*  mid 
presumably  polymeric  terpenes  result.  At  least  both  we  found  at 
constant  companions  of  the  pinene  in  the  turpentine  oil. 

Certain    observations    and    indications    render   it    probable   that 

poena  and  fenchene  belong  to  tfts  normal  constituents  of  turpentine 

oil     sit the  boiling  poinl  oJ  both  Of  these  has  very  dose  to  thai 

i  direcl  proof  to  which  no  objection  ran  l«>  raised  fa  Impossible. 

erthetess,  M  may  be  assm l  thai  the  mdired  proof  for  tbe  presence 

amphene  has  bean  tarnished. 

Armstrong  and  Tflden4  found  camphene  in  the  Bo-catled  terebene, 
the  prodael  resulting  by  the  action  of  concentrated  ralphnrfc  acid  on 
turpentine  oil.    They  assumed  thai  the  camphene  resulted  according  to 

auction  analogous  bo  ili«-  one  by  which  it  can  Ik-  obtained  from 
pinene  .hydrochloride,  b  possibility  no1  to  !«•  denied  off-hand.  Powei 
and   IGeber,'  however,  consider  it  more  probable   thai    the  camphene 

ontai I  originally  in  the  oil,  and  that  its  presence  becomes  notice- 

Duly  alter  the  destruction  and  removal  nf  tin-  pinene. 

The  n-siilis  of  the  investigation  by  Boncbardat   and   Latent*  also 
bo  permit  n  simnar  conclusion.    They  heated  Prench  terpentine  oil 


»}  l.ic>.at"H  Acnftlea,  80.  p    100;    Ibidem. 
.  ■  J. .urn.  Cbem.  Boc..  B9,  p.  BIB 

mi  pi  .     ft  ml.,    55,    pp,     J  '.Hi    iiihI    D  I  I 

-  Lnnaton.  Suppl.  tl,  p 


■J  Lttbiff**  AiiiHili-n.  i"J7.  |..  800. 
I  |  BodcbtP,  LB,  p.  trsfl. 

•"•I    t'hiiriti.    H.iLit<lx<-hnti,    11',   p.    10, 
•  m|.i.  r.-M-l  .   i  18,  p>  BBl. 


■1>,\ 


with    benzoic   acid   Anhydride   fur  fifty    boom.     From    the   product 
ctton  they  i-"  ra  "i  EBoborneol  and 

ihol,  whose  formation  is  probably  due  i<i  the  pruueuoe  ral  camp 
and  fencbene, 

>  some  Invest  ign  | on '  obtained,   by  the  notion  of  sulpha  i 
-.ii  Prench  turpentine  oil  and  the  sabesqnent   treatmeni   with    • 
potossa,  two  potassium  unite  of  the  composition  t'i..Iii- 
upon  bjdroJyau    with   aeidi  yielded  borneol  and  potneeiu 
sulphate  on  the  one  hand,  and  MJeachyl  al<-oli.d  and  the  name  po 
Null  mi  tin-  other.     The  fonaaium  of  these  unite  likewise  indicn 
presence  oi  eamphene  and  hmchena 

Tin-  presence  of  (-eamphene  in  American  turpentine  oil   woi 
bj   Schjmmel  &  Co.*   is    the   following    manner.     By   tread 
1  i-,(i —  nil     ,>f  Ain.-riraii  turpentine  ..il  i.-|..  gr.  0,86ft j  [ajo^+l'lCl 
with   glacis]   acetic   add   Mini    rahphuric  acid    according   to    BerrramV 
method,'  isobornyl  acetate  resulted  which  upon  Baponifleatiou   viciiW 
JBODorneol   ini.  p.  of  the  pli^nvl  arethane  derivative   138°).      Ii 
ae  pure  pinene,  regenerated  From   the  nitroeo  chloride  does  no 

ieoborneol  when  treated  in  the  some  manner,  the  format! i  Isoborneo] 

i-  explained  by  assuming  the  [iiiwunm  of  eamphese  in  the  American  "il 
.\iiri.Ti,itATji>>s,    j)ii   acconnl    of   ite  cheapness,    turpentine  "il  bet 
been    used    largely   ae    an    adulterant,     it    itself   i>;i>   been   subfed 
adulteration  with  petroleum  and  renin  oils. 

Petroleum.    Common  (Humiliating  oO,  olsotlie  lighter  as  well 
heavier  traetioneof  petroJeum  have  own  used.    Dlumtnating  oil  and  tht 
lighter  petroleuni  Froctione  are  recognised  by  tin-  Lowering  ol  thespi 
gravity;  also  by  the  lower  flashing  point,  which  lies  n1  8S— 34c  Fot  p 
turpentine  oil.    The  heavier  fractions  of  petroleuni  are  not 
wilier   vapor  and.    therefore,    remain  behind,  when  the  oil  is 
with    water    rapor,    ae   b    fluorescent    residue  which  is  not 
concentrated  nitric  and  sniniiiirir  acids. 

Bocalied  pa-tent  turpentine  oils  are  Frequently  mixtures  ol  petroleuni 
products   with    i ui'jK'iitvne   oil   or  nimplior  oil.     Bometiroes    thej 
nothing  i'iu  petroleun]   hydrocarbons  brought   upon  the  market   undei 
various  Fanciful  names.     Such  designations  are:'1    Canadian  cnrpenthw 
oil.  patent    turpentine,  turpentyne,  turpenteen,  larixolin.  point 
others.     According    to    Dunwody,fi    mixtures    of    turpentine 


'  i  C in,  rmd.,   136,  i>    1  11. 

Del    LS97,  p.  W. 

"i  .n.iini    f.  priikt  Chnn.,  It,  IS,  p.  I. 


:  i  [»hw  m.  '  «n  truth..  ■•• 

1>    A.rui*r.  .Irmrn.    I'lini-m 


QMa  nt  the  AbtetutetB. 
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|n-t  roteuoa  iliffiT  fniin  pun'  i  uipi'iii  iur  Oil  l«y  I  hear  <lif!'.'ivni    solubility   in 

98  l'.  e.  acetic  acid.    Abaoluta  acetic  acid  (90.5  bo  !<►•>  p.  c.)  te  said  bo 

■nis.-iiiii>  iii  nil  proportions  with  petrohuiru  as  wall  as  with  turpentine 

oil.     An  acetic  acid  prepared  b-j   mixiig  99  cc  of  glacial  acetic  acid 

and    1    CC.    Ol    Water    iikiIo-n    Q    ch-air    solution    willi    |  tirpriit  IDS    Oil     in    lilt' 

ratio  of  1:1,  but  not  with  petroleum      For   the  complete  solution  ol 

fcurpentii il-petroleum  Enistona  the  following  quantities  of  this  acetic 

acid  (9©+  It  :||V  required. 

E  ".-i  r-  .l.-ni.i 1         2         .'I  i  6  7  B    DC. 

rnrpentine  oil !)      8       7        B        S       8       2    " 

Solution  «flecte<l  with  awtk- m\  i  W+l)     1(1     8Q     hii    11"    100    J:w    270  c 

T|.-  |*nissiiiri  Iv-vkih'  i  'oniinissinii  has  recently'  directed  the  use  of  ;• 

baaed  on  the  different  noluhilitv  ol  i  urptiitiue  oil  and  mineral  oils 

iiilhif  for  tin*  detection  of  patenl  turpentine  oils** 
"In  a  cylinder  of  Bfl  oe.   eapaoitj)   and  calibrated    iu  <•'-.    ftteo   provided 
with  a  glan*  stopper,  1"  ea  ol  the  oil  in  (fnestfoo  are  poured  aud   lo  cc. 
aniline  are  added.     The  cylinder  is   stoppered   end   the   raixtnn    thoroughly 

en.  If  after  five  minutea  the  solution  i*  not  uniforni,  hut  Iihh  Hepuratwl 
into  two  liivi'i-x.  tin"  oil  is  ;i  | ■ , « I •  •  1 1 1    turpentine  oil." 

Conradson8  detects  petroleum  in  unpen  tine  oil  in  the  following 
maanar: 

50  bc  ni  .H  ore  evaporated  on  a  waterbath  down  fed  from  l  to  2  cc.  IV 
the  Oil  was  rrae  Irom  petroleum,  (he  residue  should  be  soluble  iu  from  o — 10  .•.-. 
of  gfacta!   acetic  uci  i.     if   iu  p,  c,  or  mora  of  petroleum   woe  present,  the 

in i x  1  nil-  !•>    liirlii.l   Mini   »epn rates  into   two  [avers   upon   Htnmling. 

For  the  quantitative  estimation  of  the  petroleum,  tin-  turpentine  oil 
is  oxidized  with  turning  nitric  acid  and  the  residue,  not  acted  upon  by 
i  in-  acid,  is  weighed  as  mineral  oil 

Recording  Do  Burton4  i°<>  ec.  of  oil  are  carefully  cooled  in  s  spacious 
flask  connected  with  e  reflux  condenser  ami  MOO  oe.  ol  faming  nitrie  add  are 
alowlj   added   from   a   dropping  funnel.     The   residual   oil    is    washed   with   hot 

■  r  and  weighed.  Control  experiments  with  known  mixtures  showed  thai 
tip.  debermiuation  is  mote  accurate  for  the  higher  boiling  rraationaol  petrohnua 
f  linn  for  the  lower  ones,  for  the  latter  are  sotnewbal  n&tanked  by  mirie  add 
A     petroleum    produet   l»tiliny    :n    250     yielded   'M.l   p.   it.   in   plur«    of  85  p.  ■  •.; 


i  i    A i-i-iirillnj;   O*   rhe  (firnii-i-  nilli'liil   illrei-ttnnH  Inr   Ii'kiIiik  (<ir  |hii"|h)*m'*  ol  rcvi-mii'.   :m 

•  ttjirili'il    iih    1 1  u  ri*   ir   mi   InerriiHi'    In    Ittapm  I  in 1   '-'"■    17.  nitult«"il  when 

ili.    nil    «r«t   -linki-n    with   nn  eunal   rotavui  <>f  fumliur  h.v«ir«»i -lil..ri<-   m  i.l .   or  irlH  am 
VOtQBM   "I   Ii> 'li  iirhlnrli-  arid   (1.1S)   unit    -' i   %•>!     nl    KiiicIIhIi    Mulphurli-    OCtd.      An    «««    in 
foe  experts).    rhl*  procewi  frenuently  yielded   unj-ellafole  result*  and.   ae  «  codw«|iii 
:  i  i-i|  iii'udy   rrlt  Ii'Ihi'iI. 

ben.  Ztftttn#,  as,  p.  884. 

t)  fin-in    (Viitrnlhl..   1897,  It.  |>.  **©. 

'  i    irn.r.  i  Iii-iii.  Jonru.,  1  -,  |i.   102. 
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a  petroleum  product  boiling  at  75°  yielded  17.9  p.  c.  in  place  of  20  p.  c;  and 
28  p.  c.  in  place  of  80  p.  c.  A  similar  method  is  described  by  Allen1  who 
employs  4-00  cc.  of  fuming  nitric  acid  instead  of  300  «•.  for  the  same 
quantity  of  oil. 

The  older  method  of  Armstrong:2  is  based  on  the  fact  that  turpen- 
tine oil  is  polymerized  with  concentrated  sulphuric  acid  and  thus  largely 
converted  into  products  not  volatile  with  water  vapor.  Inasmuch  as 
paraffin-like  hydrocarbons  as  well  as  cymene.  which  are  stable  toward 
sulphuric  acid,  result,   the  process  with  nitric  acid  is  to  be  preferred. 

Resin  oil.  A  second  adulterant  of  turpentine  oil  is  the  resin  oil.  a 
product  of  the  destructive  distillation  of  rosin.  The  adulteration  is  said 
to  be  practiced  within  moderate  limits,  since  the  addition  of  more  than 
5  p.  c.  renders  the  turpentine  oil  sticky  and  imparts  to  it  an  unpleasant 
odor.  According;  to  Baudin.8  the  adulteration  can  be  detected  by  the 
fatty  stain,  which  the  adulterated  oil  leaves  on  paper  upon  evaporation. 

Aignan*  believes  in  the  possibility  of  detecting  resin  oil  both  quali- 
tatively and  quantitatively  in  French  turpentine  oil  by  means  of  the 
higher  rotatory  power  of  the  former.  The  formula  which  he  suggests 
for  the  calculation  of  the  amount  of  the  adulterant  leads  one  to  suppose 
that  he  assumed  that  resin  oil  as  well  as  turpentine  oil  always  has 
the  same  rotatory  power.  That  this  is  not  true  at  least  for  turpentine 
oil  iH  shown  by  the  variations  in  the  angle  of  rotation  recorded  by 
various  observers  and  enumerated  under  the  description  of  the  Frenrh 
oil.    This,  naturally,  disposes  of  Aignan'*  formula. 

Aigrian  distinguishes  between  three  kinds  of  resin  oil: 

1)  Hnile  blanche  de  choix  rectitifie  [«]d5= — 72°. 

2)  Unite  blanche  fine  rectitifie [tf]D= — H2°. 

.**)  Untie  blanche  rectitifie [«]D=— 21°. 

It  is  assumed  that,  only  No.  1  of  these  oils  is  used  for  the  purpose 
of  adulteration.  This  varies  somewhat  in  its  rotatory  power  from  that 
of  French  turpentine  oil.  but  could  easily  be  given  a  normal  rotation 
by  a  slight  admixture  of  No.  2. 

An  apparently  better  method  for  the  detection  of  resin  oil  i*  given 
later    in    a    contribution    by    the   same   author:*    The   oil    i*    distilled 

«)  Chem.  Centralbl  .  lHOOn,  p.  125. 

»)  Journ.  So*-,  ('hem.  IndiiMtry,  Dec.  18*2:   Pharm.  Jonrn.,  Ill,  18.  p.  584. 

»>  ("hem.  CentralM..  18111.  I.  p.  818. 

*)  <'omp..  rend..  10»,  p.  044. 

0)  Am  [«]d.  Aignan  apparently  doen  not  connlder  the  Hjteclfle  rotatory  power,  hoi 
iih  become*  apparent  from  the  rotatory  power  of  turpentine  mentioned  later,  the  rdr*1 
of  rotation  obnervcd  In  a  250  mill,  tube! 

•»)  f'ompt.  rend..  124,  p.  18ti". 
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Hi'  i  60  nun  prsesars  and  the  residue  remaining above  100"  is  examined 

i    the    polaliSGOpe,      TIih    resiilm-    fmin    pun-    l-'ivurh    t  i.Jl'|M'ilti il    li 

l;i<\  rogyrate;   1I111I    ol  jiii   oil   Mill  il  I  erat  a I    with   inoiv   lliiin   5  p.  c   resin 
oil  i>  dextrogyrate 

/-Hiii'1  employee  the  ratractometer  at  a  means  of  detecting  resin  oil. 
The  oil  is  submitted  to  fractional  distillation,  three-fourths  being 
distilled  nvi-r;  ihe  ind»»x  of  retrm-tinn  of  the  BlWl  Fourth  and  ol  tin* 
residua  being  determined.  Tin*  difference  in  the  two  indices  tor  b  pure 
oil  amonnta  to  from  0.0086  bo  0.4304;  in  the  presence  oJ  ream  oil,  it  in 
larger  and  amonnta  to  0.006  for  1  p.  a  of  adulterant. 

I'k«iim«tio\  vmi  rn>iMK»ii;.  With  reference  to  Importance  and 
Value  of  production  of  turpentine  oil,  thp  CTnited  States  of  .North 
America  occupy  tbe  flrsl  position  as  is  shown  by  fcbe  total  arrivals  a1 
t  hs  principal  staple  ports 

Prom  April  i.  1886,  to  March  81,  1887:  405.676  bamhj 
Fniin  April  1,  1807,  to  Mmrli  .Hi,  1888:  188,804  barrels. 

Tin-  Imrrel  contain*  .",()  gallons  or  about    150  k.     If  on  average 
lurtion  of  450,000  barrels  per  year  in  assumed,  the  grand  total*  will 

be  87,500,000  bbJs.,  wirl.  mi  approximate  rata 17,500,000.00. 

The  consumption  of  turpentine  oil  in  tbe  United  Slates  amounted  to: 

From  April  1.  lN!Ml.  hi  Mjin-li  .11.   |M!>7:    111,580  bar* 
From  April  I,  1887,  (u  March  81,  189H;   180,729  barrela 

Total  exporl  from  the  Dnited  States: 

1884  ;  18,818,407  gallon*  -  ftbt.  958,008  barrels; 

L888:  14,889,788       "        -      "     988*000 

1888:  17,481,568       "        =     "    848,01 

1887:  L6,890,000       "        =     "     886.000 

Thirty  years  ago,  North  and  South  Carouse  only  oame  into  con- 
sideration in  the  production  and  export  of  turpentins  ml  The  forests 
in  these  states  having  i m -* ■  r n  largely  exhausted,  the  industry  has  gone 
fartfasr  Bouth.  Thus.  e.  g.  Charleston,  B.  <'..  formerly  the  importanl 
porl  has  osased  t<>  export  turpentine  oil.  The  business  has  i »« -« -t i  trans- 
ferred   to    the    porta    Savannah    and    Brunswick,    both    in    Qeorgia. 

;iiui,-iti  is  tin-  tnosi  important  port  in  the  world's  market  for  bur- 
pentine  oil.    It  has  exported  more  khan  one-half  of  the  total  American 

•nil  pUt. 

Prom  New  York  turpentine  oil  im  exported  principally  in  casea  to 

non-Eiini]H',ni  countries. 


1  .   Oompt.    riMnl  .    1  1  I.    p.    HM). 
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During  the  last  three  years  the  turpentine  oil  industry  has  largely 
developed  in  Florida  and  Alabama.  It  is  feared  that  Pensacola  will 
become  a  strong;  competitor  of  the  present  ports. 

The   most   important    European   markets  for  American  turpentine 

oil  are: 

London. 

Import  1896:  24,940  tons  =  abt.  165,000  bbls. 
1897:  25.140     "      =     "     168,000     " 

Hamburg:. 

Import  1896:  7,974,700  kilo  =  abt,  58,200  bbls. 
1897:  8.698.100     "     =     Ji     57,400     " 

Antwerp. 
Import  1896:  7,170,000  kilo  =  abt.  47,800  bblH. 
1897:  6,144,500     "     =     "     40,968     " 

The  market  price  of  American  turpentine  oil  is  not  only  affected  by 
supply  and  demand,  but  is  frequently  influenced  by  speculations  and. 
therefore,  subject  to  considerable  variation.  In  January,  1807.  the 
price  per  100  k.  f.  o.  b.  Hamburg  was  M.  43.50.  It  rose  to  M.  47.00 
in  the  beginning  of  June,  and  dropped  again  to  M.  42.50  by  the  middle 
of  July.  It  again  rose  to  M.  54.00  by  the  beginning  of  October,  bnt 
dropped  to  M.  50.50  by  the  end  of  September.  Still  greater  were  the 
variations  in  price  in  1898.  Beginning  with  M.  52.00  in  January,  tin* 
price  gradually  rose  to  M.  72.00. 

Of  much  lesser  importance  is  the  production  of  turpentine  oil  in 
Franco.  Nevertheless,  it  is  sufficient  to  supply  the  demand  of  that 
country  for  the  importation  of  American  turpentine  oil  has  been  made 
prohibitive  by  a  duty  of  Fr.  24.00  per  100  k.  The  industry  is  confined 
to  the  Dep.  des  Landes.  The  principal  commercial  centers  are  Mont  do 
Moreau,  Bayonne  and  Bordeaux. 

I'nder  these  conditions  but  small  quantities  can  be  exported- 
According  to  official  statistics,  the  export  of  turpentine  oil  from  France 
amounted  to: 

1896:     1,987,990  Kilo; 
1897:    1,411,500      " 

Of  these  amounts  Hamburg  received: 

1896:  480,100  Kilo; 

1897:  992,500     " 
Antwerp  : 

1896:  970  Colli; 

1897:  580      " 


Oils  of  the  Ahiettofiff. 


Qualitatively  the  Preach  "51  holds  tin-  first  | uisirit m  amon-*  nil  mm- 
•  iaJ  brands  and  in  the  arts  is  frequently  preferred  to  the  American. 

Irs  market    v.'ilrh'  la,  aw  ;i   ni In,  from  #2.0(1  to  s-J.r.o  liiyrhor  ]mt    1O0    kilo 

t  han  i  be  American, 

Among  the  commercial  varieties  of  terpentine  oil,  the  Russian1 
<•<  raws  ii.'xt  in  importance. 

According   to   r  1  a  •  ■    records    published    in    'T&ie     Productaonski 
Busalauds*'  (1898),  :i  work  issued  i»v  ih*'  EmperisJ  Russian  Ministry  of 
Finance  the  value  ol  tin-  oil  oi  turpentine  annually  produced  in  Hnssi.t 
in  i:ij.-  L,50O.OOO.    The  greatest  pari  of  this  if  used  by  the  country  Itself. 

The  industty  has  its  mail  in  the  gouvememente  to  i In*  north  of  the 
Vo$gg  and  in  Poland.  Ii  is  conducted  on  a  small  seals  and  is  in  tins 
bands  of  l  be  peasants. 

Tin-  i'.\poil     i  il  to: 

L68f>:  LflO.OlK)  1 '  n  <  1 .  -  ve Rb.  186,000 

1880:  885,000      811,000. 

18041:  889,000      886,080. 

1888:  800,000      888,000. 

L884:  258,000      717,080. 

Corresponding  to  the  quality,  the  commercial  value  of  the  Rot 
turpentine  oil  is  much  Ism  than  thai  of  the  American  and  French.    It 
is  indeed  the  pooreal  of  all  the  commercia]  varieties. 

Ti..'  Russian  imparl  duty  on  turpentine  oil  of  60  fcopafeen*  gold  per 
pud,  or  of  in-Miiv  83.00  i»'"i-  loo  k.  has  the  object  of  a  dntg  tor 
revenue  only. 

In  the  Antwerp  lists  of  imports  there  Appears  regularly  for  several 
years  ;.  Spanish  turpentine  oil    The  importation  amounted  to: 

IrMHi      3,644  Colli: 
1887:     7,530       " 

4.    American  Oil  (Spirit)  of  Turpentine. 

Oku  in  TVrehhitltinne  Americniiiim.-—  AnierlkuniKehes  Tcrpciitimil. —  Esscnn*  A? 
t>  r-iii -niiiii'i-  Imerksus. 

His'i'okn  am.  OmoiN.  The  enormous  areas  which  were  al  one  time 
mil  in  pari  are  to-day  densely  covered  with  pins  forests  acquire  bheir 

itniim  luxury   and    broadesl  expanse  in  tlip  South  Atlantic  Sts 


o    l  hi-    ilariiifx  enurm-mutl.  In    mil  prolmlilllty,   r.-fcr  pifmsrtt}    t«.   tfci  plus   tnr  nil 
nUiiiirii'il     liv     ilrnt  ni.Mlv.'    <llMt  llln  t  Litn.       Whi-C  hi'P    r  iirgicri  I  Ini-    nil    prOJW.    •  •  1  >  t  •  1 1  ■■  ■  "<  I     (ruin 

i>n|i.-ntiri'-.  ix  m  fill  made  on  ■  rommercfsl  deals  Is  iiuhmIu  in  not  knows, 
13  i;ni..-l      kid  K..|H-ki-n      ..1.1.  k.iv:  pad      1  6.88  k. 
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from  Virginia  to  the  Gulf  States,  in  the  eastern  part  of  Canada,  in 
British  North  America  and  on  the  western  slopes  of  the  Pacific  State*. 

The  first  mentioned  area,  which  is  also  the  largest,  comprises  tbr 
states  North  and  South  Carolina,  Georgia,  and  Alabama  and  within  it 
there  has  developed  the  principal  turpentine  industry.  Up  to  the  middle 
of  the  last  century  the  products  of  this  industry  were  tar  and  pitch 
which  were  uned  principally  in  ship  building  and  as  naval  supplies  and 
hence  were  termed  "naval  stores.'"1  The  preparation  of  turpentine  oil 
seeniH  to  have  begun  as  late  as  the  middle  of  the  eighteenth  century  in 
North  Carolina  and  Virginia.  Professor  Kalm.  the  Swedish  traveler, 
who  is  known  as  a  careful  observer,  and  who  explored  the  Atlantic 
provinces  of  the  then  British  colonies  from  Quebec;  to  Virginia  during  the 
years  1749  and  1750,  reports  concerning  the  preparation  of  tar  and 
pitch  only.2  Later  travelers  and  reports  first  make  mention  of  the 
preparation  of  turpentine,  turpentine  oil  and  colophony  in  Carolina. 
Among  these  are  Dr.  Johnun  David  Schoepf,  who  traversed  the  Atlantic 
States  from  Canada  to  Florida8  in  1788  and  1784;  also  Francois 
AndnT'  Michaux,  who  about  twenty  years  after  the  longer  stay  of  his 
father,  the  well  known  botanist  Andre"  Michaux,  traveled  in  North 
America  at  the  beginning  of  this  century.4 

Up  to  the  year  1820  the  consumption  of  turpentine,  turpentine  oil 
and  colophony  was  restricted  to  the  limited  demands  of  the  home 
industries  The  exportation  of  oil  and  rosin  to  England  wan  on* 
important.  Up  to  1880  the  manufacture  of  turj>entine  wan  restrict*! 
to  the  coast :  between  the  Tar  river  in  the  north,  and  Cape  Fair  river 
in  the  south;  while  the  ports  New  Bern.  Wilmington  and  Washington 
in  North  Carolina  served  as  collective  points.  The  distillation  of  ter- 
pentine was  conducted  in  cast  iron  stills. 

At  the  beginning  of  the  thirties  the  application  of  turpentine  in  the 
industries  experienced  considerable  extension.  This  was  caused  primarily 
by  the  increased  use  of  paints  accompanying  the  increase  in  wealth:  by 
the  development  of  the  varnish,  lacquer  and  caoutchouc  industries:  and. 


i)  The  oldent  mention  concerning  tar  unci  pitch,  and  the  preparation  of  turpentine 
in  Virginia  in  to  lie  found  In  vol.  1  of  the  "Calendar  of  State  Papers.  Colonial  Serif*' 
for  the  year  1.174  to  ltMWl  In  the  Public  Record  Office  in  London.  Of  the  year  1»>1«' 
thlM  volume  contain*)  "Instructlonn  for  Hiiche  thlnge*)  hh  are  to  be  nentc  from  Virginia." 
alno  a  printed  pamphlet:  "The  Uooke  of  the  CoimnoditleM  of  Virginia."  Both  mention 
pitch,  tar.  rosin  and  turpentine  among  the  product**  of  Virginia.  The  former  almi 
containx  brief  direction*)  for  the  method  of  preparation  of  turpentine  which  In  mill  In 
vogue.     (Dan.  Hanliury,  In  E'ror.  A.   I'h.  A..  10,  p.  41)1.1 

»>  Kalm.  Heine,  etc..  vol.  -J.  pp.  41H.  +74:    vol.  8,  pp.  30.1,  328. 

a  i  Sehopf.  Heine,  etc..  vol.  2.  pp.  141,  L»47. 

+  i  Michaux,  Ili*)tolre  deo  nrl>re*<,  torn.  1,  p.  T.'i 


iv  me  ase  01  a  mixture  ot  tur|«'uti 
iiiuniiiKii in--  agent,  which  was  introduced  since  L839  as  camphine  and 
r  other  fanciful  nuiiii's.  Up  to  the  itit i< >«lu'-t ion  of  petroleum 
products  (kerosene)  about  I860,  this  was  the  cheapesl  illuminating 
material.  Th«*  improvements,  made  in  blue  course  of  the  thirties,  by 
Comstoch,  Hancock,  Macintosh.  Chaffee  and  especially  by  Luederadorl! 
in  the  processes  employed  in  the  caoutchouc  industry  did  much  '" 
bring  aboul  b  larger,  consumption  ol  turpentine  oil. 

This  increase  in  the  consumption  brought  about  an  increase  in  the 
turpentine  industry  in  1834,  anil  caused  tie  introduction  ot  better 
distilling  apparatus  which  insured  a  larger  yield  (Ashe1).  The  expor- 
tation of  American  turpentine  oil  and  colophony  bo  England  and 
other  countries  assumed  large  proportions  only  after  the  remoTaJ  of 
the  import  duty  in    England  in   L846.     It    was    interrupted,    however, 

ing  the  years  1861  bo  1865  ot  bheeivil  war,  the  period  of  industrial 
and  oomroercial  stagnation. 

I " I ■  to  bhe  year  1837,  tin-  opinion  prevailed  in  Carolina  thai  the  pine 
forests  ba  the  south  were  not  adapted  bo  bhe  production  of  turpentine 

account  ol  differences  hi  climate  ami  soil,  tn  the  year  mentioned, 
experiments  conducted  on  s  large  scale  showed  this  opinion  bo  be 
••rr<  Le  a  result  of  the  greal  demand  and  of  increasing  speculation, 

the  Industry  Nprmd  rapidly  bo  South  Carolina  and  Georgia,  and  later 
bo  AIuIimiiim  ami  Mississippi  (Mohr-i.  Willi  bhe  introduction  nf  bhe  more 
readily  transportable  copper  stills,  the  distillation  was  more  and  more 

Lueted   al    bhe   place  "t   production,  so  thai   the  turpentine  Farms 

mi  bo  supply  the  finished  though  crnde  products  <»i"  distillation,  oil 
and  rosin,  in  place  of  turpentine,  to  the  ports  along  the  coast.  One 
other  cdrcumstan«H  i-, mm ri i mh ■■■  i  l.  tin-  transfer  i>r  the  distillation  ii»  the 
immediate  source  of  production  of  Che  crude  material.  This  iraa  tin* 
i. n  i  thai  the  increased  demand  for  turpentine  caused  a  corresponding 
roduction  of  rosin.  This  could  not  ix?  disposed  of  and  consequently 
red  ti  corresponding  depreciation  in  value. 

This    disparity    was  equalized    toward    the  end    of   the   sixiics.      The 

opening  up  ol  new  territories  of  production  brought   aboul  an  over- 
production   in    turpentine  oil   as    well,   which    was   felt    all    the   mors 
•  •  petroleum  products  took  Its  place  as  an  Utmninatiog  agent  and 
ad  it  in  various  branches  of  bhe  arts  and  industries.    Do 
the    other    hand,    colophony    found    new    and    targe    BppHcattOU.      The 


'I  Tbn  f,,n*Mt».  forMI   IhihIp  mii-I   IWimi    pu-oiluctB,  *t<\ 

be  Umber  plnea  uf  tfea  BontbBrn  r.  S*,  p.  SO;  alao  rimrm   RujulKhaa,  9,  \<   1ST, 
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turpentine  industry  In  fcfaa  Southern  I  unim; 

With  tin*  establishment  of  cheap  meanti  ol  transportation    by   . 
eg  water,  nil  the  conditions  were  given  for  ;>  prosperous  growth  & 
irnious  dimensions   on    which    this   industry    is  being   conduct 
-Hi 

\i  bast,  the  larger  pine  trunks  can  be  made  to  rield 
m-.iih   15   in  20  years  before  they  are  exhausted.    01  ta 

'i   trees   an   do   longer  abandi I  to  wind  and 

taken  to  the  mills  to  be  sawed  into  logs  and  hoards;    Mi 
Factories;  or  rerted  Into  charcoal 

[t  is  true  thai  waste,  theeloaring  of  forests  and  tempi  a  . 
by  8re  has  driven  the  turpentine  industry  away  from  tin-  i 
interior       A    diminution    or    exhaustion    of    the    American     in 

iinhlst  l'\  ,     IniHi'MT,     iiii-.I    si-:Ovi-|v     Ih-    feared         \Y>1     niilv      ,1,k 

exisl  an  enormous  wealth  of   pine  forests,    but    tin--    . 
replaced    by    new    shoots    from    the    roots    and   also    by    mure 
methods  of  eoltivation.     Former  merhods  of  waste  have  nut    U. 
out  their  lesBoos.    Manufacturers  ae  well  as  the  jreneml  popi 
time  alive  to  the  neeessily  of  ili.M]il?n-iii«r  former  irrational  mH 

•  •  by  more  rational hi  which  insure  a  eontinuation  of  iheiud&ri 

The   pines    which    principally   institute    the  l.n-.-i    i 
Southern   staters  and   which  ai  in  the   manul 

are    four    in    nuniiwr:      I'itius  [mlustris   Miller    i /' 
long-leaved  or  Southern  pitch  pine,  which  is  the  mosi  h 

industry;    /'     tMdu    I.  .    Loblolly   or    Llosemury    ) ;     /'     / 

Kllioi    ( /'.  catenate  Uriesebaeh).  f-uban   pine.  Swamp  pine, 
.nid  I'   echinata.  Miller  i /'.  wit  is  Michetinx).  short-ten  v< n I   vello* 

I " i- «  I'.vit.vTiov.  The  method  of  production  is  in  general  H 
where.    Ob  account  of  the  extent   ami  density  of  the  pine  foi   -  - 
cdse   and    diameter   of  the   trees,    the   larger  yield  due  to 
Climate,   the   lack   of  forest   cultivation   mid    the  absence  ol 
methods  employed  were  those  that  insured  the  targesi  yield  and  tfnk 
returns  and  had  but  little  heed  of  the  permanence  of  the  forests 

The  operation,  mostly  by  negroes,  of  the  turpentine  farms.   I 
in  the  firs!  dry  days  of  spring,  as  a  rule  in  April.     Tin-  trees  its  Mbon 

ibonf  I  to  \'i  foot  above  the  ground  (diagonally  across  the  Trunk 
the  tree).    The  length   of  sueh   n    box    is  about    14    inches,    I 
depth  '■>  ta  7  inches,  so  that  it   has  the  capacity  of  more  the 
If  the  trunk  is  very  thick,  a  similar  "box"  is  sometimes  cut  mi  th-ni 
side  of  the  tree. 


OUS   '</   thv     \hu-lttt<;r. 


■_•  UJ 


A^  BOOH   ;i-*  the  s:i|»  begins   I*'  Him    ill  spring,  a  sli-ip  nl    bark   1  iinli.-s 

.mil  8  inches  long  is  removed  (rom  the  crunk  al  i  td  ot  the 

bos  (*'©orneriBg").    Then  the  surface  above  the  box  between  the  two 

re  strips  is  deprived  ol  lown  to  the  splint  ("backing,"  "chip- 

pil»tr"'l.       Tl. xmlnlioii    Of     til"    s;ip    BOOH    U-^iiis   iiim!    Wie*    witli    tin- 

nperature  and  the  formation  and  secretion  «»f  the  sap  ("bleeding"^ 
the  exposed  surfaces  above  the  boxes  an  ionreased  ererj  one  or 


War,   Bfl. 

.  to  Wimx  I-.   ,  \  mmn  Porks  i     KoxiNti 

weefca     In  this  manner  the  shipped  surface  above  ttie  bos  ie  lengthened 

«»r  widened  or  both  thy.  7>h)  ,-is  lony  us  \vnnn  w»'?ii  ii.T  lnr-1  s.  moetlv  i<» 
ttip  end  i  if  k  tetobsr. 

In  the  beginning  and  during  rerj  warn)  weather,  the  boxes  are  filled 

ry  2  to  -l  weeks  and   are  emptied   liy  means  of  a    Hm    ladle  into 

mi.i.ii'ii  pnils  (tijr.  .".!))  >wt<l  from  these  into  barrels.     With  tin- juhvnt  .if 

i In-  cooler  s.-msmii  the  exudation  eeasps.     T1i«'  exposed  surfaces  uud  l>0XSS 

then  freed  from  adhering  and  dried  oleoreeii)  r-srni.pe"i  and  allowed 

to  heal  or  they  are  again  cut  daring  the  next  spring.    u^iioued  toii.-ji]. 


•im-iit  contain    two,   three,   eoraetimw  even  four  boxec 
number  to  distributed  over  about    I— rWMMi  tree*  usually  occupying 
nnsi  oJ  two  acre*. 

Willi   ji    rational  treatment  the  yield  from   10,000  bo: 
collect  ion  iiiiitiiini  b  to  o>boul  M)  to  r»<i  bhle,  of  turpentine  of  280  lbs  at 

During  bhe  first  yeare,  and  hefore  ill.-  capacity  of  thn  broso  has  been 
reduced  byexoessive  trieeding,  t I ■- -  average  yield  of  a  turpentine 
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about  270  bbls.  of  9811  lbs.  each  of  dtp  turpentine  and  about  T* »  bbki. 
•  if  scrapings  at  the  end  of  tse  season.  Each  barrel  of  dip  turpentine 
yields  about  7  gaL  of  oil  upon  dprtaHation,  the  scrapings  nliuut  'A  gala. 
The  total  yield  of  i  farm,  therefore,  amounts  bo  aboal  2,300  gala.,  or 
r,ii  i.i, is.  oi  45  y;i|s.  of  oil,  and  aboal  260  bbte.  ol  rosin. 

Daring  the  first  two  or  three  months  the  collected  bnrpentiue  is 
.iiinosi  white  and  constitutes  the  besl  quality,  ''virgin  dip/'  This  brand 
is  brought  into  the  market  us  "water  white"  and  ' window  glass." 
Inferior,  more  or  less  yellow  lirmnls  mv  marked  N.  or  M    K.     Minor 

■  irs  are  indicated  by  the  various  tetters  of  ii»-  alphabet,  bo  thai  I 
indicate*  blip  pooreat.  and  N  the  best   grades  of  the  varieties  next   bo 

[hiring  the  second  year  of  the  operations,  the  yield  of  the  dip  it 

about  1"  Hlils.  lean  than  during  ili«'  first,  whereas  the  scrapings  increase 

abonl   12(1  bbls.    Thf  quantity  of  turpentine  oil  during  the  second 

,uii. units  i.,  about  40  bbls.  of  45  gale,  each,  and  about   200  bbls. 

in.    The  quality  <»f  the  oil  is  the  same  as  thai  ol  the  Brsl  :.  the  rosin. 

is  mostly  darker.    During  the  third  year  the  yield  of  turpentine 

diminish* 

The  continued  use  of  the  same  cups  and  exposures,  and   the  annual 

ol  t  I »•  -  latter  bring  about  a  deterioration  of  the  oleoresin,  <hu* 

►oration  and  action  of  t In-  nil -:  n  snwiller  yield  of  oil  is  obtained 

d  tiie  quality  "f  the  rosin  is  poorer,    it  is  more  advantageous,  tbere- 

.  («i  allow  the  tree*  to  rest  for  several  yean  and  then   to  bap  them 

.;  different  place. 

La  lias  already   been  stated,  the  diHtillation  of  th«>  turpentine  has 

been  conduits  I  i'nf  vimi-s  in  nipper  stills  mi  the  larger  turpentine  Farnis. 

In  the  course  of    the  distillation,  and  altar  the  still  has  been   heated, 

bin  but  eoutinouB  stream  of  water  from  the  higher  plm-ed  condenser 

is  allowed   to  Row  into  the  body  of  the  still  until    Che   distillation    is 

ended    The  liquid  rosin  is  allowed  to  How  off  through  an  exit  tube 

at  the  bottom  of  ths  still.    Ii    is  strained  through  wire  stares  and  tilled 

into  barreli  i  Bent, 

The  total  average  output  o!  a  farm  <>i  the  described  stee,  which  i* 
operated  mostly  tor  four  years  only,  is  aboui  120,000  gals,  of  turpentdne 
oil,  S2.000  bbls.  of  rosin  of  first  quality,  4,000  IiIiIh.  of  rosin  of  eseond 

tde,  and  2.4(10  iii.ls.  of  poor  quality  iMohr1). 


inn.  JlnnilHrliim.  3,  pp,    I <".::.    Is7;    (I,   |,    jn 
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With  tli'-  wasteful  methods  still   largely  in   vogue,   and   in 

tn  the  largest  possible  Immediate  returns  from  such  ■  rental*,  til 
timber,  after  four  yeiwB1  production  of  oleoresin,  b*  cot  eitl* 
or  in  part,  provided  ;i  saw  mill  \a  located  in  the  oeighborho 
wood  can  be  disposed  of  t<>  advantage  In  some  other  way.    Bad]  so 
yields  about  25,000— 30,000  ft .  ..f  lumber  or  50— 60 cords oi  Foal  wood 

Lecording  to  the  Forestry  Division  ol  the  U.  s.  Department  ol 
Agriculture,  the  area  involved  in  the  turpentine  industries  of  bheSouthen 
states  during  L800  amonnted  i<>  8,800,000  acres  '>t'  pine  fon 

01  late  years,  the  distillation  of  the  enormous  wastes  of  the 
mills  has  increased  largely.    For  this  purpose  the  saw  dual  and  <>i !»• 

waste,    especially  of  tt Ider,  dying  trees  are  used.    Whil< 

drying,  tlie  lowei    portion  of  these  trees  accumulate  b   large 

ileoresin.     This  wood,  permeated  bj    dried  oleoresin,  is    kno 
■  tighl  wood"  and  is  used  For  underground  oonstructiona,  each 

road  fries  .'11111  as  fuel  lor  boilers  and  locomotives,    1"| distill. uiun.  ii 

\  ialde  aboul  3  to  2Jj  p.  c.  of  pine  tar  oil,  also  tar,  pyroligneous  acid 

tiarcoal.    The  yield  from  600  lbs.  of  fairly  dried  wood  rich  in  resin 
from  Proas  aaatr&iia  Is  about  -l  to  'J'2  IIjs.  of  tar  nil.  '■>■"  lbs  "i  p 
neons  acid,  L50  lbs.  of  tar,  and  1^7  li»s.  of  charcoal  1  Blob?1). 

Pbopebtiks.    The  specific  gravity  of  crude  American  turpi 
lies  as  b  role  between  0.865  and  0.870.    However,  lighter  (sp.gr 
as  well  .'is  heavier  lup  to  0.877,  Kremers*)  nils  occur.     Frewbly  di 
or  rectified  oil  is  mostly  lighter  than  tin-  crude  or  old  oil. 

When  fractionally   distilled,  abonl  85  p.    .  distill  uver  betv 
and  108°.    Inasmuch  ae   the   America  ies  of  pine  yield 

gyrate1  jis  well  as  laevogyratc*  oils,  the  rotatory  power  of  chew 
mercia]  oils  tiecessarily  rariea    According  to  '  In-  prevalei 
or  other  species  a1   the  locality  nf  production  it  may  be  mo 
strongly   dextrogyrate,  or  even  laevogyrate.     Armstrong' 


t  ol 

■ 


: 


'1  Phartn.    Kniiiisriiiiii,  -J.  n    100. 
•'I  ri.unn.  Marls*  ,16,  9 

>i  ["].■  ol  ihe  nU-*>re*ln  from  /'.  p*la*trb>       -   lft.368  . 

["],.  i.r  1  In-  >>ll  from   P.  putUttriM  28.B8», 

[«Ji  uf   Id,-  oli-un-nlii   ol   /•.   tBbMMfi  —■•!•_'■  ISA    . 

o|  flu-  oil  from    I',  rultriisi.*  Q  B 

B.   Kf*ti«M.   Pltnrin.    ttottAw&atr,   18,  |i|>.   IBS.  1 

i.  According  t->  Long  (Joora.  4m«r  Obam.  Soc„  18,  p.  844    \b*li    I  raii.i . 

1895,    |.    |,      |.-,<;,    Hi,.  >>i|   ,,|   rinriM  fflaltrit   Ik  MronRly   liwvoK.vr»il.-,   <U        —  81.8s  ID 

ding    ia    Hi"   -nine  nuthor  (Chea.  OantralbL.    L898,    I,   p,    886)   ti>«*  oH  ol  Pnai 

|M/Mtri|   Ih   rIhii    Ineviijf.viHti-.       Thin    Ih    iiiiiI  imlli-l  m-.\      tn     the     kIihit*  ntlona     n 

k mnen  i ih  f""i nott  ;t f. 

Iinrin.   .1  ..urn..   III.    18,  |).   .',84. 


Oils  "!'  tbe  Abietimw 


■2\T 


1883  that  tbe  rotatory  power  of  2S  samples  from   Wilmington  varied 
from   4-  IW&¥  to  4-  1 4°  17':   thai  ol  samples   from   Savannah  from 
4-  9° 30*  id  4-  1-4'.    Two  samples  from  Bavtuina.1i  recently  examined 
-liiilnh  laerogyrafie:  no  =  —  <>°4o'  to  —  -2°r/. 

5.     French  Oil  of  Turpentine. 
Mem  'i>rpi»int-iiiiiac  (Jullimm.  —  EfrtasOstsehes  TerpealtaU*  —  Hsssaee  <!«• 

TVn'-lM'iitliinr  FruiiruJH*'. 

Omoin  i\n  I'kmaka  thin.  The  larger  pari  of  tliH  tarpectine  oil  pre- 
pared in  Europe  is  obtained  from  il»<-  turpentine  from  the  Pin  maiitimef, 
Pmoa  i'in.i>!ri  Botander  {Pious  maritime  Poirst)  and   ia  obtained    by 

mi  distillation.  This  tree,  which  attains  s  lieighl  <>i  jo  m..  thrives  best 
along  the  western  half  of  the  southern  shore  of  the  Mediterranean  as  far 
as,  the  Baj  of  Biscay.    Tbe  production   takes  place  principally  in  i in- 

western    French    ttu ustricts   (Laadeej   oi  Hi--   Departments  de    is 

Gironde  and  ita*  Ijandes.    The  principal  oommercial  centers  are  Bordeaux 
ami  Bayonne. 

in  order  i<>  obtain  the  turpentine,  one  or  two  narron  notches  (earre) 
down  to  the  splinl  are  cut  near  ilin  Ihimh  of  tlif  trunk  in  Bprtng  whin 
the  sap  begins  to  rise.  These  wounds  are  made  90  t<>  4<>  cm.  long  and 
lo  cm.  wide  Below  the  notch  a  tin  or  earthenware  vessel  is  fastened 
-• .  thai  the  oleoresin  as  it  exudes  Bows  into  it     According  to  temperat  nre 

duration  >4  the  Bow,  the  incisions  at steaded  upward  from  time 

to  tame  [pmage),  *<»  that,  in  the  course  of  4  ii>  ~>  years  they  constitute 
iiri  stripes,  I  m.  in  length,  along  the  trunks  of  the  trees.  Only 
after  the  abandoned  Incision  (mm)  lias  healed,  Is  another  made  on 
Che  opposite  Bide  in  the  following  spring;.  ^Fbs  vessels  in  which  the 
turpentine  collect*  are  emptied  whenever  necessary.    The  soft  turpentine 

fime)  is  mostly  distilled  in  the  neighborhood  of  the  place  of  tol- 

iou.  Thut  which  tins  dried  along  the  earns  is  renioved  in  full  and 
brought  as  galipot  (bnrrau)  into  the  market. 

\*  a  role  the  trees  are  tapped  [gemm&gt)   only   after   they    have. 
hi  ageoi  20  to  30  yeara    Dnder  rational  trvHtmrnt,  a  normal 
iriT  can  then  be  used  for  the  production  ol  turpentine  for  simosl   loo 
Trees  that  ebon  signs  ol  exhaustion,  after  a  Una!  tapping  mads 
in  such  a  manner  as  to  produce  the  la  ield  possible  (gentm&gi 

roortel  are  cut  down  a1  tbe  end  of  the  season  for  the  wood.    The  trees 
:uv  reproduced  by  shoots  fr the  roots. 

100  Tnmks  of  tlif  fin  maritime  in  western  France,  on  .in  average, 

d  360  k.  ni"  turpentine,  which  upon  distillation  yields  15  bo  IN  |>.  «■. 
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■  >i  turpentine  oil.1     VYhon  tike  bvrpentint1  is  to  be  distilled,   H     - 
soifictently  heated  'm  casks  bo  Musi   ii  can  be  strained  through  a 
sieve,  which  removes  fragmented!  bark  ami  leaves,  into  the  copper  - 
"I    about   'too    lit+TH   napacitj.     Th»>   distillation    is    conducted 
direct  ftre  white  ji  eurrenl  ol  steam  is  passed  into  the  still.    Tin*  m*idnnl 
resin  ihrui)  is  transferred  bo  barrels  and  broughl  as  yaUowcolophoninm 
into  the  market . 

1'kopkktiks.    The  specific  gravity   ol   French  turpentins  oil* 
from  0.859  u>  0.872,  as  "  rule  From  0.865  i<>  0.876.    Fonuerij   b  ; 
values  were  occasionauy  frjven.     Th^  optica]  rotation  mu  tbn 
bained  by  Biol  in  1818.     Later  the  following  angles  were  obaea 
ilit'fi>ivnr  investigators:    '1.  =  —  -J"°  to  — 40°;B  —88°  to  88     (Fereim,1 
L845);  —80°   i<>  -.-{(i'.-jh'  (Armstrong^    [888);  and   [«JDs=— 89 
i  ],:ii<nit."  1888).    In  its  other  properties  ;ts  well  as  in  its  compositl 

French  torpentine  nil  agrees  with  the  Amerfei il. 

6.     Austrian   Turpentine  Oil. 
OeHteiTfirliiwIi!-**   ( KsMtHter)   T«jrp*'iitltiol. 

OfiUHK     AMI     I'lCI.I'All  A  Tl«»\.       The     I  tirpenl  ino     iinlust  IV     ill     AlJST 

confined  principally  '"  the  "Wiener  Wald."    In  the  vicinity  ol  M 
Voeslau  nml  Neukirchen,  Pinua  l&rieio  i'oiivt  server  tor  the  jini<iu< 
oi"   tnrpeutina     Tin-  mi-thm!  pursued  is  the  same  as  thai  in 
inn   trees  al   least  50  years  old  otd(y  are  t .•  j ]  1  j m m j .     Near  tIih   baa 
cavity  is  cut    into  tht*  trunk,  into  which  the  exuding  ofeoraein  Bo 
Above  this  cavity  (Grands/)  the  barb  and  splint  are  gradually  removed 
h\  means  ol  ;•  benl  hammer  up  to  a  beigb.1  of  aboul  !•"•  inchea    I 
time  i"  time,  whan  necessary,  the  turpentine  i>  removed.    During 
following;  spring  !■"■    inches  more   <>f  bark   are  removed  above 
wound.    In  order  thai  the  oleo resin  may  not  low  too  slowly  and  get  dry. 
.i  gutter  h  made  from  the  newly  exposed  surface  to  the  cavity  b 


1 1  1  '■> n>|i      imivi    r.iiiiii.trrji|iliy :    I'MUholdt,    p.    88;    Curbs;     Matiilfu,    pp.    5S7 
DMnoyesm 

»»  Tin-  $fwnU<h  Wrpwitlne  oil   mentioned  on   p.  380  cm    no!  In- <IJ«tlio: 

flu-     I'rviirh.       A     «rnu|ili-    ol    tliln    oil    examined     in     I  In-    Inliimi  I  or  v    "■    KchlOIB 
pOMMfed    the   fullott'llltf    |.  r  .  "t  ..-I- 1  (•-        «|>.    CT.    O.S47N  ;    [fij„  —  :J  '.I.I.      In     7  It»ft» 

«.f  BO  j>   ».  nk'oioil.    I'lifin  illH'i.lll.nt.11111  the  following  fraction*  w*re  obtained 

BO  |,.  .  ■;   ISO—If,  i      -'-i-.'       I'".  I  —  l '•.'".  .   I"  p.  <•  :    lil<;—  I  70  ,  8  p.  •-  :    1  7'»—  !•" 
i.  •  -i.  I  ii.-   .'.    |.     c 

U.-rlr-lit    von   S.   •   Co.,    A  |.itl    1HV7,   p,    IT 
*l    t'linrni.  -I.nini..   I.  ...   p,   JQ, 

'■I    llrll ..    III.    IS,    |'      5S  I 

"i  Oompt.  ranS.,  106,  p.  140. 
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Tlif  prssenl  annual  production  ol  burpeniuis  "il  in  61m  "Wiener 
Wald"  ii  ^;>iii  i"  be  about  -J-.ooiirwt.1  Thr  principal  commercial  center 
of  Ohifi  industry  is  Vienna  (Neustodt). 

ri(<M-K.uTir>.  In  tin"  laboratory  of  Scliitmucl  A  I'n.  ;i  siii^K-  sniupl>" 
«>r  oil  nf  uni|iii'st  ionable  houivi-  W8S  examined.  Sj.  1 1  0.86ft;  angle  of 
r«it»i'ii'ii   +>8    !<".';    it     was    sotulile    in    I'.— 9    |»:irls    of    'Hi    p.    r     OlCOftol. 

Upon  distillation  the  following  fractions  wore  obtained: 

i ■•••.•in  ir.9-i.-«r,  21  |..  b:  «>  =  +■  6°t»' 
••  ifift— mo  .  66  "  "2=4.4  26' 
•      160—167°,  1*      '      •'   -  4  <»   18' 

IS-'Sl'llI",  5        "         " 

Lsdennann  and  Godeffroj8  obearTed  laevo-rotatioii  in  two  Austrian 
tnrjH>iitini'  nils.  Taking  into  consideration  riit*  above,  ir  would  seem 
doubtful  as  to  whether  thev  bad  austrian  "il  or  not 


7.    Galiciati  Turpentine  Oil. 

I »i  1  ins  <>ii,  of  which  tin-*  botanical  source  is  nnkoown,  but  on** 
sample  appears  to  bare  been  examined.  I'  bad  a  sp,  gr*  of  0.808;  ^d~ 
+  17°  is';  ;iinl  was  soluble  in  I."  parts  of  90  p.  c  alcohol. 

Upon  -list  illation  in  a  Ladenburg  flunk  1  lie  following  Fractions  were 
obtained : 

I  p  bo  1(52c,     7  p.  <\. 

iron,  163—166°,  18 

"     185— l«»c,  68 

«     160—178  ,  La     " 

'       1  T-t —  1  77  .  10      " 

••     LTY-31C  ,  13,6  " 
Residue         1  •"'  " 

Judging  from  the  relatively  large  amounl  ol  high  boiling  tractions, 
the  1  on  iweinH  juetifled  thai  this  oil  inusl  have  a  different  com- 

position from  those  previously  enumerated. 

8.    Turpentine  Oil  from  Venetian  1  Larch  i  Turpentine. 

HiHTum  l.i i>  ii  turpentine  was  known  to  tht*  Romans.  It  is  men- 
tioned in  (she  writings  of  Vitruvius,'  ;i  contemporary  of  Caesar ,  also  in 
thoas  of  Dioscoridee,  Pliny,  *  and  Galen.  During  the  middle  ages,  larch 
turpentine  woe  one   of   the    most    highly   prised    bateauis,     The    Dame 


<ID         4  17    15' 

i  in  +' 
-  1  - 

hlJ  28' 

"   =  +1.*  87* 


l|  AcconllDK   (0   11   ••niimiiiiilrjillnri   In     \  Kivtm-I  of   \i.inui 

2 1  JnhrPMbtT.   «l.    1'hnnii.     18T7,  1-    894. 

»»  Vltrinl.i*,    De   urvhlt..  turn,    Vol.    •_',   |>.  '.►.    I » I . .— .  , .  r-i- 1«~ .    It.     unit,    m.f!      vol     I      p     ■<'. 

«i  I "  I  Oil  Mrs.     Illhlorln..   (If   |iliilllU     |> 
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Venetian  turpentine  was  applied  to  it  during  the  fifteenth  century.1 
because  it  was  brought  from  Venice,  at  that  time  the  center  of  the  drag 
commerce,  into  the  market. 

The  first  mention  of  larch  oil  {Oleum  luricis)  in  medical  treatises  w 
found  in  the  works  of  Matthiolus2  and  Conrad  (leaner.8 

Origin  and  Preparation.  Venetian  turpentine  is  principally  collected 
in  southern  Tyrol  in  the  neighborhood  of  Meran,  Mais,  Bozen  and  Trieiit. 
also  in  Steiermark  from  Larix  decidu/i  Miller  ( L.  europaeu  D.  C,  Pious 
lurix,  L.).  a  larch  that  flourishes  in  the  central  European  mountainous 
districts.  According  to  experience,  and  as  has  been  demonstrated 
botanicnlly  by  H.  von  Mohl4  in  1859,  the  heart  wood  only  contain* 
numerous  renin  ducts,  although  they  occur  in  limited  numbers  in  all 
parts  of  the  outer  wood  and  bark.  The  production  of  larch  turpentine 
therefore,  is  different  from  that  described  heretofore.  By  means  of  a 
wide  auger,  one  or  several  'holes  are  bored  in  spring  to  the  center  of 
the  tree.  These  are  closed  with  a  wooden  stopper  and  opened  in  fall  in 
order  to  remove  the  oleoresin  which  has  collected,  with  an  iron  spoon: 
The  hole  is  again  dosed  for  the  further  accumulation  of  oleoresin  during 
the  next  summer. 

If  only  one  or  two  holes  are  drilled  into  the  tree,  the  yield  amounts 
to  only  several  hundred  grains,  but  remains  the  same  for  many  years*. 
If  a  larger  number  of  holes  are  drilled  into  the  tree,  and  the  balsam  is 
allowed  to  flow  out.  several  pounds  of  balsam  can  l»e  obtained  in  a 
single  summer.  In  this  case,  however,  the  tree  is  exhausted  after 
a  number  of  years  and  the  wood  suffers  considerable  reduction  in  value 

A  more  scientific  management  of  the  forests,  for  the  production  of 
turpentine  is.  therefore,  more  remunerative  (Wesseley.3  1858). 

In  the  French  Dauphine  and  about  Briancon  the  oleoresin  is  reported 
to  be  obtained  in  a  similar  manner.  The  holes,  however,  are  drilled  in 
a  straight  up  and  down  line  and  each  hole  is  provided  with  a  short  tin 
or  wooden  tube.  After  the  exudation  ceases,  the  openings  are  closed 
and  again  opened  after  2  to  X  weeks.  After  the  first  reopening  the  flow 
is  said  to  l>e  greater  than  when  the  holes  are  first  drilled.  The  tapping 
goes  on  from  March  to  September.  Large  trees  yield  about  3 — I  k.  <>f 
turpentine  in  a  year.     After  40 — •"»()  years  the  trees  are  exhausted." 


» i   Klncklgi'r,  I'linrinncofciioMle,  |>.  so. 

a»  Mnt tli loll.  Opera.  I.  p.  lOH. 

•■»!   I'hlllatri.   Kin  kontlU-her  Senate,  p.  2S«.t. 

+  i  Hut.  Zfltuiijf.  17.  pp.  Sill  and  JJ77. 

"i  Die  nHterivlehlM'hen  Alpcnlilnder  mill  lhiv  Korste.  p.  HOW. 

«i  <;.  IManelion  el   K.  Collin,  !,«•«  l>rofrut>H  wimple*  d'origlne  vegtftale,  Tom  1.  p.  7«. 
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Inasmuch  as  there  is  qq  real  demand  for  Venetian  inrfwnt  ana  oil, 
.-  distillation  ii  oof  conducted  on  a  large  scale.  Tin'  yield  is  about 
3.5  to  15  p.  f. 

PBOPBBTTJH   AND    1  !0M  POSITION—  Tile   oil     <Hsti|l.".|     flnlli      \  t'M.-t  Isl  IL     till" 

mtine  has  !i  sp.  gr.  of  h.kjs  ,-i n<l  b  rotatory  power  od  =  —  11°. '  Tin"* 
irpentane  itself,  according;  to  Fltickiger,  is  dextrogyrate  «u  =  +  9.5  - 
pon  i  ilisrill.ition  (she  oil  comes  over  between  1  ■"«-" — 1  *.)'»  ,  bhe. 

portion  at  1S?°.    lithe  lowed  fraction  is  saturated  with  hydrogen 
il.irid.v  crystallised  chlorhydrate,  OjoHje.HCI  ivsulr*.  thus  showing  the 
if  pinene. 


„ 


9.    Turpentine  Oil  from  Canada  Balsam, 

isTORT.    Canadn  balsam,  which  was  probably  long  known  to  the 
tinericaj]  Indians  and  employed  by  them,  is  first  mentioned  in  European 
•  .ii  travel  by  Mure  Lescarbot*  who  traveled  in  Canada  during 
<-   1 806  and  1607.     He  declares  the  balsam  equal  in   value    to 
in-  Venetian.    In  the  European  market,  however,  II  is  aol  found  b 
hi  1 1  century  |  FHickigeH 1. 
ukh.in  and  Preparation.    Ca inula  balsam,  also  known  as  balsam  <»i 
i    balsam  of  Gilead,  is  used  externally  as  uvll  as  in  the  prepan 

i-  i  (»l]ui1iaiii.  for  (In-  mounting  of  microscopic  preparation 
i-  source  is  chs  balBara  Br.  Abiea  bals&mea  Killer  {Pituls bnlfvunea  L.), 
1  j ■<  1 1  grows  in  British  America,  the  northern  and  northwestern  United 
Ii  is  collected  principally  in  the  Laurentine  hills  in  the  province 
f  Quebec.  Somewhat  farther  south,  in  the  northern  Alleghanies,  the 
imble  balsam  Br,  doles  fraseri  Puxch,  and  the  hemlock  spruce,  Abwe 
'uw.h'ii+is  Micii:iu.\,  Tsnga  canadensis  Carr.  are  also  utilised.' 

These  couilera  secrete  the  oleoresiti  in  resin  darts  IwIwvhh  iIih 
ii rk  ami  i  h»-  splint  The  tedious  collection  is  done  mostly  by  descendants 
I  iin-  Indians,  who  camp  in  ih.  dm-in-  tin-  snmun-r,     Km-  tin- 

■  I  •  l ' i j i u  of  the  pustules  ami  the  collection  of  tl»»  balsam  they  use  small 
mi  cans  with  a  pointed  lip.    With  this  they  puncture  the  bark  covering 
isfcules  readily  recognisable  on  the  trunk  and  the  larger  branches. 


ii  HiTi-i.i  ran  8,  ft  I '...,  *j»rt]  im,  tsbleoa  p.  i«. 

Jntwh.   r.    IMiiinii  .   81    (1460),   p.   78i  and   JabrutWV.  -I     ri.firm.,   lSSfi,  |>.  -IT 

[1840]  itnSt*  that  tin-  tiiriK-iiiirii-  ir»i-it  u  bMrogyrata  iPbarm   Jvurn     I 

71  I. 

s»    Hist  ■]«•  \H   .Votn.ll.-l'n.ri-i-,  pp,  80S,  811,  *20. 
•i   Poeoj&enta  iur  Qcaeh.  d.   Plmmi.,  |>.  H2. 
»»  Th«-  latt-T  eoBMttntoi   l*rjre  foreata  tloig    till   Iowa   Be   Ltwiwuss,  ta  SiOTi 

\im\    Hriiiiuu-U'k  ii  nil    bi-ki  wnnl  as  fur  hh   Mhiiirmitii. 


20JJ 


'  I'.nt. 


'Tin'  i.ii'un-.siii  exudes  slowly  into  the  eane,  which  are  emptied  dail 

iin'u  thrust   iii  1 « »  .1  Fresh  pustule.     One  man  collects  little    mofi 

'•j  gal.j  or  -'i  k..  daily;   with  the  m ia I  of  children  he  nmv  collect  doabb 

tin'  amount,     after  ovary  season  the  trees  must    be  allowed    I 

for  From  one  bo  two  years,  because  of  tin-*  meuffleieacy  ° 

iii'ti  of  oleorpHin.    The  principal  piece  of  export  for  Canada  bale 

Quebec.      The   animal    production    mis    Uh-ii    ^iwii      ir     -iv, h 

Qgurea    li  probably  does  not   exc I  90,000  k.  during  I 

(-Steams,1  ls.vj.  Saunders,*  1877.) 

Upon  .iisiiii.iiii.ii  the  balsam  yields  L6—  34  p .  ••.  of  <«ii 

PB07BKTZB8    ami    COMPOSITION.      Tin-    oil    ohtniii'-i]    frrun    tli.     -I 

gyrate  balsam    is  taevogyrate.     Its  odor  corresponda  bo   thai 
ordinary  oil  of  turpentine.     11   begins   i"  dtstJM   a1    mo°,   t I ••  ■ 
portion  coming  over  at   loT  .  a  smaller  amount  even  above  IT" 
When   saturated    with    hydrogen  chloride  ths  "i1  does  no1   yieW 

aUiin>  hydrochloride  directly .  A  nmiponnd  of  the  formula  Cmlliu.W'! 
was  obtained   by  Flfickiger*  only  after  treatment   of   the   prodn 

ion   with   naming   nitric   acid.     The  prossuce   of    pinene,   rendered 
probable   by   this  experiment,    wan   proven    by    Emmerich*  (1H05) 
means  of  the  aitroftoohloride,  and  the  nitrolbeiusylamiae  base  melting 

at    I2l»         The  pilii-m-  of  Canada    kilsaiu    is   l-|.iln-lii- 

lO.    Turpentine  Oil  from  Strassburg  Turpentine. 

History.    Btraeeburg  turpentine,  which  was  known  and  used  at 
1 1 1 1 1 * '  of  the  Romans,  lias  Long  disappeared  from  the  mark. a  being  die 
placed  by  cheaper  varieties  of  turpentine.    Tin- oil  has  probably  oerw 
been   distilled    on   any   other    than  a  email   acale   and    princspallj  Dor 
scientific  purposes, 

Obkhs  ami  Pbbpabation.    The  oleoresin  of  A bfaa  alba  Miller  I 
{•'•'■t in.i i -i   D,  '..   PiUBB  pieea    L. )  which  i»  widely  distributed  in 
Europe,  is  found  in  pustules  like  thai   of  Abies  Ata/samsa   Millm-     Uprs 
raising   the  bark,  the  pustules  aTe  readilj  recognisable  and  are  i 
The  exuding  balsam  b  collected  iu  amall  tin  cans.    The  yield  is 
and  the  collection  of  larger  quantities  tedious,    tip  to  the  middle  oftta1 
seventies.  Btrassbafx  turpentine  was  still  collected  near  liutag  and  Ban 
in    the    v"osgss    mountains.     For   local   trade  and    use,    the    collection 
may    still    take    plnre;     in    ireneral,    however,   this   aromatit     turpantfi* 
possessee  historic  interest  only. 


'I   AJli.-rlr.   .Puiirn.    I'liurin .,   81,   |'-  39 

.'i  Proe     liner.    Pbsrm.     h*m 


»l  .InhrpMltrr.    I.     1'hnrn 

PhsraiacoKrapbte,  v   SIS. 

*>  a  iiiit  Jonrn   Pbsra  .  i 
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Propebtibs  and  Composition.  The  laevogyrate  turpentine,  accord- 
ig  to  its  age,  yields  up  to  24  p.  e.  of  a  laevogyrate  oil  which  boils  at 
63°  and  has  asp.  gr.  of  0.801.  Although  no  crystalline  hydrochloride 
ould  be  obtained  (Fhickiger,1  1809)  there  can  be  little  or  no  doubt  but 
hat  this  oil  contains  pinene. 

11.    Burma  Turpentine  Oil. 

The  distillate  of  the  turpentines  of  two  pines  indigenous  to  and 
widely  distributed  in  Burma,  viz.  the  Pinus  khasyn  and  Pinus  merknsii 
have  been  examined  by  Armstrong2  (1891  and  1890).  Aside  from 
the  rotatory  power,  both  are  like  the  French  oil  of  turpentine. 
Armstrong  is  of  the  opinion  that  India  might  supply  its  entire 
demand  for  turpentine  oil  from  Burma  if  a  turjientine  industry  could 
be  established. 

The  turpentine  from  Pinus  khasyn  yielded  upon  distillation  13 
p.  c.  of  oil  of  the  sp.  gr.  0.8027,  and  a  specific  rotatory  power 
Md=  +  36°28'. 

The  turpentine  from  Pinus  merkusii  yielded  almost  19  p.  <•.  of  oil, 
the  sp.  gr.  of  which  was  0.8(510  and  the  specific;  rotatory  power 
[«]d=+~31°4.V. 

12.    Russian  Turpentine  Oil.8 

As  shown  in  the  communication  of  Schkatelow*  (1898).  turpentine 
ia  collected  from  Pinus  silvestris  L.  in  the  gouvernements  Archangelsk 
and  Wologda.  Whether  or  not  the  oil  is  distilled  from  the  oleoresin  is 
not  mentioned. 

GolubefP  (1888)  examined  an  oil  distilled  from  Pinus  sibirieti*  with 
superheated  steam.  From  fraction  102°,  cooled  to  0°.  a  solid,  optically 
active  camphene,  CioHie,  separated,  which  melted  at  30°  and  boiled  at 
1">9.°  From  fraction  230°  a  solid  substance  was  also  obtained,  which, 
however,  was  not  examined  farther. 


M  Jahreaber.  f.  Pharm.,  lKttO,  |».  88:  PharmacographiH.  p.  SIB. 

*>  Pharm.  Journ..  Ill,  21,  p.  1151:  ««,  p.  870. 

M  In  commerce  the  pine  tar  oil  distilled  In  Rmwlan  Poland  In  commonly  designated 
•»  Raarian  turpentine  oil. 

♦Woorn.  d.  ruua.  phya.-chem.  (JeH..  20.  p.  477:  Jahrenln-r.  f.  Pharm..  isss,  p.  U); 
Hiem.  Centralbl..  1889«  I,  p.  106. 

•)  Journ.  d.  row.  phya.-chem.  (Sea..  20,  p.  B85;   Chem.  Centralbl.,   ISSS,  II.  p.  1022. 

•t  Whether  the  oil  wan  obtained  from  the  oleoresln  doe*  not  become  apparent  from 
the  abstract  available.  ThlH,  however,  may  be  a«Mumed.  nlnce  the  oil  from  the  needle* 
■>!  Ploug  alblricn  {Ahw/t  sfblrini)  doen  n«»t  contain  camphene. 
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13.    Turpentine  Oil  from  Picea  Excelsa. 

Rothtannenterpentinol. 

The  turpentine  from  PirtfH  excels*  Lk.  {Finns  picea  Dnroi)  col- 
lected in  the  neighborhood  of  Naples,  being  distilled  for  experimental 
purposes,  yielded  18.8  p.  <:•.  of  an  oil  of  the  sp.  gr.  0.8<i6.  The  optical 
rotation  «d  was  +  H°7/  at  1H°  and  the  saponification  number  =  0.  The 
oil  had  the  agreeable  odor  of  pine  needle**.1 

14.    Turpentine  Oil  from  Pinus  Sabiniana. 

The  turpentine  of  the  nut  or  digger  pine.  Pinus  snhinianu,  which  is 
indigenous  to  California  and  the  western  slopes  of  the  Sierra  Nevada, 
yields  upon  distillation  an  oil  that  differs  totally  in  properties  ami 
composition  from  the  oth»r  turpentine  oils. 

According  to  Wenzell2  (1872)  the  crude  oil  bolfc  principally  between 
101 — 10.">°  and  consists  almost  entirely  of  a  hydrocarbon,  abietene.  the 
sp.  gr.  of  which  is  0.094  at  16.5°.  At  the  beginning  of  the  seventies  it 
was  sold  in  the  San  Francisco  market  under  the  names  abietene.  erasiue. 
aurantine  and  theoline  as  a  substitute  for  petroleum  benzin  for  tlw 
removal  of  stains. 

Abietene  is  not  affected  by  hydrochloric,  sulphuric,  and  nitric  arid* 
in  the  eold  and,  according  to  Thorpe8  is  identical  with  heptane.  TV 
examination  by  Schorlemmer4  (1888),  Venable5  (1880).  render  it 
probable  that  this  hydrocarbon  is  normal  heptane,  identical  with  that 
from  petroleum. 

The  source  of  this  oil  has  been  a  question  of  dispute,  it  having  liwn 
referred  to  P.  ponrlerosn  and  to  /'.  Jeffrey i  as  well;  the  oil  has  even  l*vn 
suspected  of  consisting  merely  of  a  petroleum  fraction.  The  classification 
and  syuonoiny  of  these  pines  is  in  an  unsatisfactory  condition  and  may 
well  give  rise  to  misunderstandings." 

Pine  Tar  Oils. 
Kienole. 

Besides  pyroligneous  acid,  pine  tar  oil  is  obtained  in  several  districts 
of  Europe  rich  in  pine  forests,  as  a  by-product  in  the  manufacture  of 
charcoal  and  wood  tar  by  the  dry  distillation  of  the  resiniferous  roots 
of   the   common    pine.    Pinus   silvestris    L.      In    Scotland    Pinus    /erfe- 

>)  nerirht  von  S.  &  Co.,  Oct.  1H00,  p.  76.  *)  Annalen.  217.  |i.  140. 

*)  A  merle.    Jouni.    Charm..    44,     p.    07:  °)  Berlchte,  18,  p.  1649. 

Charm,  .loiirn..  III.  2.  p.  7S0.  «)   Pharm.  lie  view.  IS,  p.   165. 
3)   Ueblff'M  Annalen.   10H,  p.  864. 


00$   (if  tin-   Ahwl  inr.-i: 


ourii  Kuril,  w  nlan  useil  (Tilden,1  1878).  In  continental  Europe,  most 
I  the  pine  tar  oil  is  mads  in  eastern  Germany,  in  Poland,  in  Finnland 
ml  in  other  parte  of  northern  Russia,  aha  in  Sweden. 

The  crude  pine  Mr-  nil  contains  tarry,  empyveumatic  admixtures 
'hicli  are  removed  by  rectification  with  mill;  of  lime.  Nevertheless,  the 
|]  retanis  an  empyrvumatic  odor.  Though  resembling  turpentine  oil, 
iii-  odor  renders  it  interior 

In  a  general  way  H  cat)  be  said  tlmi  nil  pine  tar  ofte  hare  iik<- 
ropsrtise  sad  ^fce  composition.  Their  components  are  dextro-pinene, 
i-eylTeetrene,  and  dipentene,8  Prom  turpentine  "ii  bbej  differ 
•rinripully  by  their  sylvestrene  content.* 

tl5.    German  Pine  Tar  Oil. 
Ih-iitsHie*  Kienol, 
In*  distillation   of  tar  is  conducted  only  in  ■>  fen   places  in   the 
Torgau  (Province  of  Saxony);  tli«-  production  of  charcoal, 
•  I  pitch  have  become  the  prime  object.    While  the  trunks  of  the 

in- inverted   into    lumber    or   fuel,    the    roots    rich    in 

re  submitted  bo  dry  distillation  after  the  splint  has  been  removed  to 

I  as  fuel.    With  the  present  rational  method  of  production4  Bhe 

istuTation  of  tar  is  conducted  in  a   sngarfoaf-iJke  oven,  braill    of  flre- 

rii-k.  which  is  heated  by  a  womi  Bre  circulating;  outside  ol  these  wall*. 

'he  floor  which  Inclines  toward  the  renter,  is  provided  with  a  large  exit 

i .     which  all  of  the  liquid  producte  of  distillation  escape  into 

I >i t  of  maHonrv.    Through  .;i  Interal  branch  of  bhe  exfJ  bubs,  the  more 

olatile  aqueous  and  ethereal  products  of  distillation  pass  through  a 

mdenser  and  are  collected  in  large  Florentine  flasks.     In  this  manner 

n    lighter  oiln  are  separated  from  ihe  heavier  pyroligneoiis  add. 

The  crude  pint-  tar  oil  is  rectified  over  milk  of  lime  and  charcoal.  i>  is 
sed  in  the  preparation  of  iron  paints,  for  tin'  cleaning  of  type  and  elec- 
os,  .  ♦  r i « 1  in  the  preparation  or  dilution  of  bhe  cheaper  grades  of  paints. 


I]    I'harui.  loom..  Ill,  *.  P-   B8W. 

a»  In  order  ii>  ascertain  whether  ■flrMtrvM  Mid  SlpHtSM  Nff  I D  l>"  nfSBfdl 
-iirlnai  component*  or  as  dwompovitloii  prod  acta  Sim  t"  destructive  dlaVMla-tton. 
■ebon and  Kji-it  (Cbcra,  Salt.,  18  punt),  p.  i.i6«i  disttttad  the  trunk  wood  of  tdu  Beotali 
no  lliri  »vlrh  water  vapor.  They  found  plneoe  and  ■ytventrene-.  !>«»  u<>  illpwrtBMi  It 
r»«lil  appear,  therefore,  thai  nvlviwtreiii-  Ih  an  original  roiiatll  iivnt  Ol  Ihe  pine  OH,  hut 
mi  dlpvtflM  ONHl  l>e  t-ftiturded  a*  a  product  ol  Inversion  ol  the  plnene  due  to  heat. 

.  far.  aylvenireii.'    lUW  been   fiiiind    In    the    nmlH,    1 1 »«-    m I    uml    Uu    MWfllM    of 

hrai   tUntftrt*  L..  almi  In  thr  needier  of  finite  moutiton  Durol.     Apparently  It  la  found 
pinna  apuclea  unty  and  "<>i   In  QtltCT  jrenera  of  the  A  bM.  In  cue. 

•  i   Aocordlnff  BO  peraoual  oliaervatlona  inaiie  at   n  Inrite   tar  dlntlllery   In    The   uelgh- 
ti i  -.1  Toncau. 
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I'uorKirriKH.    German  pine  bar  oil  baa  a  terebintliinate,   snap 
matic  odor,  :>  lighl  yellow  color,  sp.gr.  0.865  to 0.870,  and  .1  n 
power,    on,    0!    +1H   to   +28°.     Upon   distillation    oi  ;t    aonnal  nil 
oil  1  in1  following  fractions  w4re  obtained: 

Prom  LSO— 165  .  -2].v>  p.  e.  Prom  175—180  ,     8  » 

»      L 65— 170  ,  .mi.j    "  Besides,     6  I    ' 

"      170—175  .   L5.3    " 

C«imi*ohitu»\.    German  pine  r;u-  oil  contains  dextro-pinen 
Bylvesf  rene,  rni<l  dipentene  and  doea  do1  difler  in  composition  Froni 
the  Polish  or  Swedish  oils. 

ItS.    Polish  or  Russian  Pine  Tar  Oil. 
Poliii-M'hi'ft  u<i>r  Itussincbes  Kieiliil. 

I  Ainu  known   u.s   Uiwniuii    I  in  pi-nl  i  in-  nil.) 

Iii  Russia  also,  pins  tar  oil  is  bin  a  by-produel  in  the  nmnufa<tiirv 
of  charcoal  in  the  bar  distilleries.    These  are  rery  common  ii>  Boa 
and  to  be  found  wherever  there  are  large  pine  Forests.    The  prim-ipal 
seal  "i  the  charcoal  and  tar  industry  ih  in  archangelsk,  VToIogi 
1  In'    neighboring    gouvernements,J    also    in    Polnnd-      It    has  almost 
invariably  the  character  0!  an  home  Industry  and  is  conduct* 
primitive  manner  in  ovens  made;  "i  day, 

The  crude  pine  bar  oil  of  the  smaller  manufacturers  is  prmcip  ! 
tor  home  consumption.    The  larger  diatilleriefl  which  also  pin 
crude  oi]  from  the  smaller  plants,  purify  the  oil  by  rectiflcatio 

milk  of  lime  and  charcoal.    The  pyrolig nis  acid  is  mostly  coi 

into  calcium  acetate. 

Tin'  ap,  -r.  of  the  Russian  pine  tar  oil  is  0.862—0.872,  tb< 

blon  *n  -  +  15  35*  to  +34    (Armstrong,4  1.883),    11  boils  botwow 
L55— 180     [Wallach/    L885;    Tilden,8  L877).     I  i""1    disiill.iii..: 
norma]  Russian  pine  tar  oil,  Tilden  obtained  between  160 — 171     1 
between  L71— 172     08  p.  c*;  and  between  172— X85°,  24  p 

Poliwh  pine  tur  oil  was  examined  in  L877  by  Tilden  and  it 
Kljiwii/.ky.n    Dextro-pinene  was  found  present;  a  terpene boiling betwes 


n  Kowstomkl,  i'lc  FrodtricVtvkran*  Jmaahrorla.    Uarrn&n  Translation.     LelpiiL 
pp.  l>-i.  ass. 

»)  AfiTinJiiiu  tn  n  piUratt  comiiHiiiicMtiiMi  (.188  S}  from  Prol  (it.  Wmgmt 
iIioit  us  In   EkMtea   Poised,  partienlarly  in  the  Koav«rat>meat«  i.ni.iii.,   (..mi*  u>i 

Suwnlkl   m-arly    1011  liir  ilLHl.illcrion,    each    one   of    which     prodOCM   OH    nu    ;\  l 

l.r.ipi.—  9,600  fc f  I'lii-'  on- oil. 

»>  Charm,  .loiirn.,  Ill,  18,  p.  586. 

»i   I.|.-1.U»  Aiiiu.h-ii.  -j:v>.  p.  MS. 

I'liiimi     .limrii..   III.   H.   p.    J  47:   .l.iiirn.   Ch*m,   So.-.,   .'.".,   p.    >" 
•  i  Ili-rifJiU'.  L'l',  |i.    ly.-ii. 
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171—  1TJ     uliii-li  Tilclen  supposed  to  I.m-  syh't'sl  n-n.-.  1 1 1  ■ .  1 1  ■_: !  i    he    did    imi1 

ivi]  in  preparing  the  chlorhydrata,  m.  p.  12   ;  and  cymene,  identified 

mesne  of  bromine  and  sulphuric  add.1    Wallacb  in  1885  substantiated 

thf  presence  ol  pinene.8    He  also  identified  bhe  ByJveetreoe  in  fraction 

17o— iso    i.y  means  of  the  crystalline  hydrochloride,  m.  p.  72°.    En  the 

ions  boiling  about  180°,  in-  also  identified  dipeatene  by  means  ol 

- . ■  1 1 . 1 1 •■  i ■  ■  1 1 l i 1 1 > - .  and  b  terpens  which  yielded  n  liquid  addition  prod  net 

with  bromine  | berpinane? I 

17.    Swedish  Pine  Tar  Oil. 
SHiwediaclies  Kfrniil, 

■dish  pins  tar  oil  has  b  sp,  gr.  0.871,  and  s  rotatory  power 
»u,  —  +  14°  |m'.  According  i"  the  eftomrnatum  of  Atterberif*  [1877)  H 
contains  dextro-pineoe,  b,  p.  156.5 — 157.5C  (pinene  cblorhydrate,  m.  p. 
131°);  and  a  hitherto  nnknowa  terpene,  b.  p.  itm— I75a,  which  Atitsr- 
berg  1  baraeterued  by  a  dichlorhydrate  melting  al  72—78°  and  which 
ba  termed  eyiVestrene    WaBach4  (1885)  also  examined  this  oil. 

18.    Pine  Tar  Oil  from  Filmland. 

RattadbstM  kicnnl. 

sinn-  dosed  orsn  d  in  the  production  of  wood  tar  in  Finn- 

land,  .1   large  quantity  of  pine  tar  oil  is  obtained  as  by-product  From 

Hi.-  trunks  of  the  pines,0  spruces  and  firs.    Two  varieties  of  pine  tar 

oil  from  Finnkwd  bave  been  examined  by  Ascban  and  Hjelt8  (1894). 

1.  Prom  southern  Finnland.  After  hyp  repeated  Fractionations  the 
following  fractions  were  obtained ;  li  156— 160°,  7.1  p.c;  l')  L6G— 185  - 
80.2  p.  c;  :«l  165—170°.  22. <;  p.  ..;  4)  17«» — 17"°,  20.1  p.  a 
Tin'  rir.Ni  fn11ii1.11  vi insisted  ol  pinene  i hydrochloride,  m,  p.  128—3 
rosochloride,  nitrosopinene).  In  fraction  170—174  sylvestrene  (di- 
bydrochloride,  m.  p.  T2°)  and  dipeutsne  (dihydroehloride,  m  p.  4'.*— 50  | 
were  found. 

\n  oil  from  northern  Finnland  differed  from  the  former  in  the 

ttirely  larger  amount  of  higher  boiling  fractions.  Fractions  180-    185  . 

1  185—170°  were  insignificant,  whereas  fraction  170 — 171  represented 

32.2  p.  c,  and  fraction   174—178°,  21.2  p.c.     In  bhe  lower  fractions 


'1  in  Hit-  preaeaoe  ol  Eerpeow  tw*  roMttan  caanol  ba  NWtdatd  >  poaltriv*  1 f. 

-      l.lflilK's  Ammldi,  2JiO.  \k  :_>+.". 

»>  Bcriolite.  10,  \>.    1302. 

n    l.l.-l.ljr*  Aiiiuil.Mi,  •_■-:..,  p.   L-4H. 

*i  The  fiippHtu  nf  I'IiiiiIjui'I  i"nisir-i  approadfnMely  of  TT  p.  c.  plnflo  iu»i  LS  p.  e.  n] 

••in,  Zdtuos.  Is-  PP-  E666,  I'i-i'.i.  isiid. 
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pinene    Kits   Found,    whereas   the   higher   Fractions   consisted    chiefij 
dtpeutene,     syiv.-f.inMH'.   bhougn  probably  present  in  email  quant 
could  imi  be  identified. 

Mention   baa  already  bean  made   (on   p.  2~>r>,  footnote  2>  of  ft* 
distillate  with  water  vapor  which  ujis  prepared  in  order  bo 
whether  Bylveetrene  and   dipontene   are    normal    coiistinoenui   of 
original  oil 

Ptoe  Needle  Oils. 

Fichtennadelole. 
Diatfllatw  From  the  needles  and  coova  of  the  Abiethii 

The  collective  term  pine  i lie  nil  comprises  the  Fragrant  oUb 

ilif  fresh  needles  and  young  twigs,  also  the  one  year  old  cones  of  pi 
spraceB)  larches  and  firs. 

If  the  above  designation  is   not  infrequently  a  misnomer,  th 
applied  to  HjK-oiflr  nils  in  price  Hate  an  often   do  more 

frequently  DO  COW  Insinn  cnn  In-  drawn  from  the  name  as    to   Th 

of  til--  nil,     Correul  names,   though   wrong,  are  difficult    to  diepl 
However,  in  the   Following   presentation   the  correct   name  will 

U-     IISI-d, 

This  state  of  affairs  is  partly  due  lo  the  contusion  existing   fa 
Latin  as  well  as    in    the   (ierrnuii    I  we   might    alsn   add    English)    DOD 
clatnre  of  ih**  conifers.    For  this  reason,  the  older  literary  refer 
coniferous  oils  must  be  enntionsly  n<-.epi.-d. 

(>u   account    o!   their  balsamic  and  refreshing  odor,  i  he*. 
being  used  in  the  preparation1  of  various  pine  oeedk  essences  for  epi 
in  living  rooms  and  sirk   chambers,    in    the   preparation   of   aront 
baths,  and  in  finer  perfumery  and  the  snap  industry.    They  have,  t hen- 
nas •.  become  current  articles  of  commerce. 

The   .1p'M|"i    pint1  needle  oils  are  Frequently  adulterated   win 
pentine  oil.    Fnasmuch  as  pinene  in  a  normal  constituent    o 
iis  mere  presence  does  not  signify  adulteration.    Tbeaddition  of  e  li 
percentage  of  turpentine  oil,  however,  can  readily  be  demonstrated 
comparing  quantitatively  the  fraetions  of  n  sus peered  oil   with 
.1  -i-miine  oil.    In  ih*-  adulterated  oil  the  Fractions  distilling  about  tW 
in    below  17<>°  are  m  ue  1 1  larger  than  in  the  pine  needle  oil.    As  a 
rnni]uirisnn,    quantitative    fractionations    are    recorded    in  Hon 

with  the  more  important  oils.  Variations  in  speeili'-  gravity  arfl 
great  and.  therefore,  of  less  importance  than  the  examination  of 
rotatory  power  <>f  the  oils.     Besides,  the  saponification  nnml>er  of  th. 


OUs  of  thi'  Abwtiaem. 

adulterated  with  turpentine  oil  is  much  smaller  than  thai  of  the  genuine 
nil-  .iini,  therefore,  may  serve  in  a  general  way  as  a  good  best  for  the 
purity  of  (he  pine  needle  oils. 

19.    Pine-Needle  Oil  from  Abies  Alba. 

Kdeltaimeuiiadpliil. 

This  oil  is  distQIed  principally  in  Switzerland  and  Tyrol  liu  the 
Poster  valley)  from  The  needles  nud  twigs  ■■  >T  Abies  nlba  Miller  [Abies 
pectinate    D.   C,   Abies  excehB  Lk.i   (Qerm.  EkSeft&ime,   Wejast&one  or 

SilliHrtnufie}, 

Pfioi'KiiTitiH.3  This  oil  is  a  colorless  liquid  possessing  a  balsamic  odor; 
if  gr.  (1.86ft— 0.875;  «u  =  —  '2u°  bo  —50°.  it  is  Boloble  in  ."i  pans  of 
DO  p.  <*  alcohol.  It  contains  4.."»  to  10.9  p.  <*.  of  ester  (bornyl  acetate). 
i  i distillation,  S  p  c.  some  over  below  170°,  and  55  p.  a.  between 

170— 185° ,     Above  this  tempvni tare    partial    ileroinposit  i -.-.nils,    i  I  ■•  - 

bornyl  acetate  splitting'  off  acetic  acid. 

Composition.  Bertram  and  Walbaum1  ascertained  the  presence  of 
the  following  constituents:  l-pinene  (pinene  nitrol  bensylamlne,  m.  p. 
L23—-128  i.  1  - H i r i « 1 1 1 » - 1 1 « •  (tetrabromide,  m.  p.  104s),  l-bornyl  acetate,4 
and  .i  iesquiterpene  not  yet  identified. 

20.    Oil  from  Cones  of  Abies  Alba. 

K«Ji'lijnnii'ii/ii|>ii'iiiil.     Templintil. 

This  oil  is  obtained  in  aeveral  Beckons  of  Switzerland  and  the 
Thuringinn  forest  by  distilling;  the  one  year  old  cones  of  Abies  alba 
Millar,  collected  in  August  and  September,  with  water  vapor. 

i'KDi'KRTiKH.  This  oil  is  colorless  and  posseesea  an  agreeable  balsamic 
odor  reminding  somewhat  of  lemon  and  orange,  Its  sp.  gr.  is  0.858 
to  0.870;  its  «d=— 00°  to  7<>°.  The  amount  of  wtrr  (calculated  ;:s 
bomyi  acetate)  is  0  "  to  4  p.  •-.  With  <•  parts  of  90  p.  c.  alcohol, 
bhs  oil  gives  a  clear  solution.  It  is  characterized  by  a  Inrjre  percentage 
Of  Mimonene.  Inasmuch  as  ibis  strongly  optically  active  terpens  to 
its  most  valuable  constituent,  tin1  rotatory  power  "f  i he  oil  is  taken  as 
B  criterion  of  its  value.  The  st rouge r  ihe  laevorotation  and  the  lower 
ill.    sp,  gr.,  the  more  hmom-ne  the  oil  contains, 


•  richt  Ton  S.   *  Co.,   0«t.    1003,   p.   Bl:    April   L8M,  p.  •-"»:    Archlv  d.  Pbarm.. 
j::i  .   |..    901. 

*)  Htmcbsohn.  Phai-in.  SMtMhr.  1.  ICiiMtiand.  81,  p 
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I  poh  distillation  11  p.  i'.  came  over  between  150 — 170 
between     170— 185°,      above     thin    tPiapt'ratim1    partial    decompoe 
accompanied  by  splitting  off  of  acetic  acid  bakes  place. 

Composition.     01   the  oldOT  investigations  ol  Templin  oil  fchoc 
Pliiokigeri  (1856)  and  of  Bertbelot*  (1856)  should  be  mention,  i    Tl..- 
investigatora  studied  the  action  ol  strong  acids  on  the  oil  and  obi 
i.'ipin  hydrate,  n  terpenp  cnonohydrochloride  and   b   terpene  dihjrdrc- 
cbioride.    The  Formation  of  these  compounds  i>  to  be  attributed  to 
presence  of  pinenn  mid  linn itn-'-in*  as  shown  lat^r. 

In    1885    Wallach*  examined  a  "templin  oil"  designated      I  i 
nadolol"  and  found  its  principal  constitoents  to  be pinene  and  I-lin  ■ 
Ui-i i rum  .'iii.i  W'albaum4  (1808)  showed  thai   the  pinens  also  fa  tfl 
gyrate    and    that    "Tetnplinol"   consiBts    principally    of    l-pinene   and 
l-limomene.    Theyateo  found  a  trace  ol  an  ester,   the  nature  o 
could  not  be  ascertained,  i»ut  which  in  all  probability  is  borny] 
als.i  found  in  the  oil  from  fche  aeedtes.    On  acconnl   of  bb  dm 

centage  ol  l-limonene,  tins  oil  is  the  besl  nonrce  for  this  hydrocarbon. 

21.     Pine  Needle  Oil  from  Picea  Excelsa. 

I  i'hii  ii-  ur  KotlihuimniindeNil. 

The  '•PiiliiiTiiindi'liir'  proper  is  obtained  by  steam  distillation  from 
the  fresh  needles  and  twigs  of  the  Norway  spruce,  the  Picea  excels*  LA.. 
« I'irvn   vulgaris  l-k.  i.     Tht»  yield    is   about    0.15    p.  c    (Bertram 
v\'; i n ».■  i  u i ii . ■"-  j    As  far  as  is  known,  it  is  do1  b  commercial  article 

T h<*  odor  of  the  colorless  oil  is  ae  pleasantly  aromatic  as  the 

ill-  oil  from  the  d lies  and  Donee  of  .4  Was  alba   Miller,     h-   - 

0.880  to  0.888,  and  its  aD  =  — 21°41'  to  —  37°.     Upon  fractional  d» 
dilation  Bertram  and  Walbauntf  obtained  20  p.  c  between  160— 1 
and  50  p. a  between  170—185  .    above  this  temperature decomposition 
ii.nl;   place.     I  i miov "  (1895)  obtained  41  p.  r.  between  163—178 
p.c,  betw.  I7:t— lTti  .  LSp.  e.  betw.  L76— 185°.  Lip.  c.  betw.  L85— 3 

l  16  p.  c.  residue.    The  amount  of  ester  (calculated  as  bornyl  acet 

is  8.3   to  '.lo  p.   r. 

riiMi'osiTio.v.      Fraction    160—170°    of    "FichtennadelOl" 
L-pinane  (nitralbsnsylamine,  m.  p.  122—128°;  nitrnsopinene,  mi  p   l 
ii..ri  ion  1 70—1  75  '  consist!  of  a  mixture  of  l-pbellandrene  innm.-,  m,  p 


I  I    VIit  iiliahi  s-.  hr.  I    prnkt.   I'lifirni..  .">,  p.  I  ; 

JShroaber,  i.  Cbon  ,  L8C0,  p.  649 

»)   .I.Mirn.  il     I'lmrifi.  .-I  rhlni..  III.  _•!>.  p    SB, 
*l   WhIIacIi.   l.i.-l.litV  Antitil.n.   l"J7     ; 


o   Lreta.li  .J.  Phsrm 
-•i  Ibidem,  p    8*5 

"i  ibidem,  p.  see 

o  I'luii-in.  Joan  .  bs,  p    (S3 


Oih  of  rht-  Abietiaete. 


201 


1,01°)  and  dipentene  (dihydrochloride,  n).  pi  50°).    The  higher  fractions 
contain  Uborayl  acetate  and  cadiuene  (dihjdrochloride,  m.  p.  Lit 

22.     Pine  Needle  Oil  from  Pinna  Montana. 
Latchenkiflfer-  wler  K  riiniinhol/ol. 

ir  is  obtained  by  steam  distillation  from  tli^  needles  and  young 
twigs  ol  I'inus  moat&an  Killer  (.Proas  j>timili<>  Haenke,  Plana  mughna 
Sn.j...  Qex.  L&t/tcbdo- or Zwergkiefor,  LegfBhre)  principally  in  the  Austrian 
Alps,  mora  especially  in  Tyrol  <  ['lister  v .- i 1 1 •  ■  >•  > .  alno  in  Hungary  and 
Siebenburgen. 

Of  the  yield  obtained  ol  these  places,  no  reliable  data  are  on  hand. 
An  experimental  distillation  in  Leipzig  with  fresh  twigs  obtamsd  Irons 
Biebsnburgen  and  Bungajy'yielded  0.26  p.  e.a  and  0.68—0.71  i».  '■•''  ol  oil 
respectively.    The  young  w I  without  the  needles  yielded  0.27  p.  e.  of  of] 

Propejitikh.    "Latscnenkififer1"  oil  baa  a  pleasaal  balsamic  odor.    It 

is  colorless  and  has  ■■'  sp.  gr.  61  Ir ,866  to  0.875.    The  oils,  alluded 

to  above,  which  had  l>een  distilled  in  Leipsig  from  material  thai  had 
partly  dried  during  bfae  long  transportation,  could,  therefore,  not  be 
consider*'!  «s  normal  nils,  'I'li.-ir  sp.  -r.  «-;is  ns  high  as  0.892.1  The 
optical  rotation  ol  mil  oil  rariee  from  —  I    -to' to —9°;    the 

percenta^  of  ester,  calculated  as  bomyl  acetate,  varies,  from  5—7  p.  o. 
i  pun  fractional  distillation,  nothing  cams  over  between  160 — 17":,  btfl 
70  p.  c.  wi-tv  obtained  between  1  Til — ]Ht)°  (Bertram  A  Walbanm*). 
An  oil  ilisiiiii'ii  Wy  LTimii'.vs  ilnn.>i  yielded  2  p,  c.  betw,  l ~.~- —  i ■ 
59  p.  c  betw.  165—180°,  21  |>.  e.  befcw.  180—200°  and  18  p.  & 
above  900?.* 

i  iMi'osiTioN.  According  to  Bertram  St  Walbanm'1  "Latachera- 
tcSeferol"  eontaine  but  little  l-pinene*  in  the  lower  Fradione  (pSnene 
iiiti-oii«ity,vliUi)iii<j',  in,  p.  132—128*).  In  Mm*  following  fractions  1-phel- 
laadrooe  (nitrite,  m.  p.  102°),  sylvestrene-  (dibydrochloride,  in.  p.  72°) 
and  bomyl  acetate;  in  the  highest  fractions  cadinsne  (dihydrochloridSj 
in    p.  I  L8°l  have  been  Found. 

>)  Archlv  d.  Phurm.,  28],  p.  206. 

»j   Bpriclii  vim  s   \  Co.,  Oct.  1808,  p.  t'.i. 

i    iM.l.'in.  Oct.  ISM,  p.  TS. 
ii  Loc   ••'!..  p 

I]    I'lnirin.   .linirti..  .".",   \r.    162. 

«t  Ti>1»  net-mit  to  ■ho*   ■  onrJmiveh    U»1    Hm  mfllnuiMBt*  "'  fctw  wttrmtih  laittoM 

■  il   i  lie   Aimtrhiri    Pharmacopoeia,   vli.    up.   gr,   0.80,   IM    l>.   ji,    IT0*,  hit   Iihioiiiii  t<\ 
IJ   Loo.  fli..  p.  987. — Coiii]>.  «l««'  l.l-ijijr'-  Annnlen,  116,  p.  H2B. 

I)    Pint    (•■unit   by   Aii.tI.im-c   (1861]    nml   ili-Hirllii-il   liv   111  in   hk   1,'ivlieiitein?.      Brii'li  t<\ 

14.  i>    -T.n. 

t  !  tMrtWIK  BDtsptCted   •''>•   preBTOCV  "t  Mylvt-Ktrciu-   In    thin   nil. 
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23,    Pine  Needle  Oil  from  Pinus  Silvestria. 

Klefernadeliil, 

Prom  ii«'-  oaedtai  of  Ptana  aiWmttU  !...  Sens   Kit&rttr  Fdhre. 

German     "Kiefernadelol".      Th«»    niH'dten    from     /'.    si!\-<-stn;<.     « 

:nm^  in  ;ill  parts  Of  German  J,  liav«-  Urn  rep*'at«'dly  distilled  fnr^X|i 

mental  purposes.     Although  bul   slightly  hiferior  in  other  ping 

nils  in   odOT,   'In'  <iil   tins   not    found   its   way  into  perfumery   ;ii..l  the 8 

industry  and  consequently  is  urn  mi  article  of  commerce, 

Fmdi  leaves  distilled  in  July  yielded  0.55  p.  B.,1   leaven  distilled  in 
December  0.4S  p.  ■•-  of  volatile  oil  (Bertram  ft  Walbaum'). 

PROPEBTIBS."    Tin-  "dor  of  tin-  oil  resembles  thai   of   bbfi  pine  ii 
oils  from  Mnrs  ;<H/;i  Miller  and  Phius  moat&na  Miller  but  is  leae 
Its  sp,  i-rr.  in  0.884— 0.886 and  its  uD  =  4-  7°  'V  to  10°.    L'pon  froctio 
distillation   1<»  p.   <-.  came  over  between    L60 — l~o°.   40  p,   >.   bet 
170— 185°.    With  10  p.  of  SK)  p.  o.  alcohol  bhe  oil  gives  a  clear  solution 
r]'li.'  I'HTer  runri-nt,  calculated  an  horny  I  n«-i>Tnrc,  is  .H,2— *i,5  p 

CoifPoernoN.    The  German  oil,  like  the  pine  i dl<-  ofls  pi 

mentioned,  contains  pinene,  hut    bbe  pinene  differs  from  that  found  in 
i  h<  •!«.•  ..iis  in  trt'iiii>'  .irxru.-yi.it.- '  i  nit  roll  wiivlamine,  m,  p.  122—131 
Ii  also  conteim  d-sylvestrene.    Ms  dihydrochloride  first   matted  l**lo« 
50    and  only  after  repeated   iv,:rystnlJ  quired  u  constant 

hag  point  of  7'2°.    Inasinui'li   as,    acoordtog   to   Wallach,    dipenfidbt 
dihydrochloride  caneea  ;i    material  depression  of   the  melting  poinl 
aylvestrene   dihydrochloride,  the  assumption  thai  dipentene  is  presvii; 

liciy    b8    IMS!  itii'il 

I  pon   saponification,   acetic   arid    was.  found    nrhich    was 
combined   with   an   alcohol   (probably   borneol   or   berpineol)   qo( 
Identified.    In  the  highest  fractions  cadineme  (dihydrochloride,  m  p.  lit 

was  foiiiui. 

Swedish  "Kiefernadelol*"    [e  distilled    in  Sweden,  more   puff  i. ' ill: i  r :  ■ 
the  ilistri.i  .irnikr'qiiny.  »ind  is  hronylit  into  Tin*  market  aaSchm 
Firhtfnii:i<I>'i(il.     it    is    need    for    hygienic   and    medical    purposes,    ic 
mhslatioiu  for  afisctions  of  the  lungs,  as  admixture  to  bathe,  and  in 

sprays  for  sick  chambers. 

Proi'khtikh.    The  Swedish  oil  corresponds  in   its  general  propel 
with  those  of  the  German  oil     ii-  up,  -i.  is  0.872,  its  rotatory  poser 
4-  l0o4C,  and  upon  distillation   yields  44  p.  c  distillate  at   160—  I 


l)    \  i  t-lil  v  il.    I'harm.,  231,  p.  BOO, 

i)  n.i.i.-i.i:  and  Bar.  ran  8.  a  Co.,  Oet  1BBS,  p.  18. 
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I    l"  p.  o,  .ii    1 70— 18.")-'.    it   contains  d-pinene    (nitrolbensylamins, 
in.   p.  122 — 128°),  iI-hvI vi-k1  i-imii"  (ililiviirorhloriili-.  m.  p.  72°).   and  small 
sunoonte  of  on  ester  (B.5  p.c  calculated  as  bornyl  ester)]  the  ootmr 
which    baa  not  yet    hwn   definitely  ascertained    hut.    judging   from    Mm 
tn  be  liomrl  acetate  i  Bertram  find  Walli.iuiii,'   1893). 

English   "Kiefernadelol."    From   the   Herman   and    Swedish   nils,    the 
English  \n  diHtitiyuiHlied  hy  itH  laevorotution. 

I  iiin.-y-  (1895)  dtetOled  the  needles  of  theticotcb  ftp,  Phma  eHrewtria 

L.    it  different  iiftnes  of  the  year  nnd  obtai I  o.."i  p.  c.  of  oil  in  June. 

and  0.183  p..  in  Decern  her.  Ite  up.  gr,  vni.il  from  u.nn."  -ai.s.s'.i.  -,nif 
it«  rotatory  puw.-r,  «p  =  —  7.7."°  r..  —  !<*'-.  Tl»-  •■st^r  .oiiO-tit.  calculated 
as  bofnjri  acetate,  amounted  bo  2.0— M.a  t».  b.  Upon  rractionaMoo  of 
the  two  oils,  tin-  following  reanha  war*  obtained: 


on  01 

'tilled. 

In  Jim.- 

In  Deoeniber. 

157—  HJ7°     S  p.  •- 

IS  p.  .-. 

167-177°  27      " 

24     " 

177-1N70  JO     " 

9     •■ 

1ST— 191*     S      " 

fi     " 

19?— 840"    7     " 

7     " 

840—252°    <»     " 

4      '" 

Iti-sidue        2U 

R7     " 

i'omi'osition.  The  lowed  Fraction  deviated  the  ray  of  polarifed  light 
]:',■  t.i  tin'  lei" I  (in  ti  loo  mm.  tuhe)  nnd  poHi*e?<Hed  all  the  properties  of 
l-pinene.  Fraction  171— 17a0  was  nlightlv  dextro  rotatory  (+0*75  ), 
and  corresponds  in  its  properties  to  dtpentene8  and  gave  with  glacial 
acetic  and  sulphuric  acids  bhe  characteristic  violet  qytosstvene  reaction. 

Witii  the  exception  of  bbe  opposita  rotation,  it  may   be  assumed 

thai     tit.-    r.njrlish    "il    has    the  same  composition    us    tin-  (termmi    nnd 

Swedish  oils 

24-.    Hemlock  or  Spruce  Needle  Oil. 

Hemlock-  or  Spriice-Taniiennjulelal. 

Tin'  needles  iml  young  twigs  iiKini  in  the  distillation  of  this  oil  seem 
to  be  contributed  hy  three  diffexvnl  species:  1)  Abies  csmufausfc  BCichx., 

\TiWKii  nimuhnsis   Carriers"),    thfl    lienitock    (Gsr.  Sftrmf-    SajoJoet-  Oder 

Srhh-r/in^.s-T.-irim-}   u'liid.  OCCUTS  1  limu-hoiil   North  Aiurrir;i  from  Ciiii.'iihi 

to    \lal»jimii  and  westward  a»  far  mh  the  Pacific;  2)  Picon  alba  Lk.  or 


1 1  Archlv  <l.   Charm..  281.  i>. 
3)  PhiiTiic  .limni.     .'..",   |i|i.    1  <".  I .  S49. 

*>  Derlmtio-i.  ..f  thie  h.vdn»<'Mi'i>  -ildi'nily  not  I'tvpamxl.     NtttbW-dM  Pinney 

■  u  creed   In  oljtulntnj;  Hip  SthjrdrMhloTldc  <it  HylvrM  riMie. 
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white  spruce  (Ger.   weise*  Taaae)',   and  8)   PfoM  njffra    LI  btad 

spruce  i < ;--i-.  scAwarxe  T;inn>>\.     Tln>  rw«»  Latter  are  equally  widelj 
iiiliuiril  with  bbe  lirsr.     In  t In-  collection  of   tin    leaves  ami 
i  is  lii-^lilv  probable  thai  uo  distinction  is  made  between   th 
species,  bo  thai  a  commercial  oil  may  contain  variable  amounts 
oils  from  all  three.    En  tad  tli«-  oils  of  these  three  species,  (« in^  n 
jis  identicalj  are  brought  into  the  markol  under  the  common 
hemlock  or  spruce  oil.     Inasmuch  an  the  oils  are  alike  in  propel 
composition,  quantitatively,  the  confusion  in  this  cass  may  bfi  ■ 
as  being  <>f  little  or  no  consequent 

PROPB&xrefl    lrt  CoMPOtuTiOK.    Hemlock   or  ~| > II >il    i-  oola 

ol   .in  agreeable  balsamic  odor*1   *\>   gr.  0.907 — 0.913 
i  Hi'i-frnui .-  k  1 1 1 1  Wiillimini-i  to—  ■_':{  ~>.v  ( |Nnv«-r!,t,     Fractional  distiUa 
yielded  11  p. c.  between  150— 170e,  and  87  p.  c.  betw.  170—185°.     know 
r  his  temperature  decomposition  sets  in  with  the  formation  of  ace 

Hemlock  "H  contains  t-pieen«  (nitrolbenisylamine,  m   p.  122—  L: 
36  p.  «'.  l-luirnyl  acetate  and  sesquiterpene!  no4  identified. 

Bucket4  examined  an  oil  distilled  by  himself  from  ih"  fresh  te 
Abies  canadensis  Michx.    its  sp.  gi  ecI  --'(I   was  0.8288,  [«]u  =  — 
li  contained  51.5— 52 p.  c.  of  l-bornyl  acetate.    I-Pinene  t 
by  means  nt'tlir  Bttrolbenzylamins  base,  m.  p.  122°. 

An   oil   distilled   in   September  consisted   principally 
parte  o!  f-bornjd  acetate  and  l-pinene, 

25,  Needle  Oil  from  Picea  Nigra. 

SiliMiir/.llditi-niijiileliVI. 

The  oD  from  I'hi'tt  nigra  Lk,  already  mentioned  under  the  prei 
heading   is   alraosl    identical  with  hemlock  oil.    Its  sp.gr.  is  0.322 
-20°,  *D=— 3&.3670  a1  20°,  [*]d  — —  39.45°.    The  oil    distilla    between 
100—280°,  theprincipa]  fraction  between  312—280°.    h  contains  48.H5 
p,  c.  bornyl  acetate  (Kmim-.*/"  isi>r.  i. 

26.  Needle  Oil  from  Balsam  Fir. 

liulsamtuiiiieiiiiHileliU. 
Tlif  fresh  twigs  and  young  conns  of  il><-  North  American   bal 
Qilead  Hi  j "i'-lii  upon  distillation  with  water  rapoi  an  oil  simifau  bo 

•  ■-iiiiL'  ones. 

'I   Tin-    <.ll     Willi     11I1IH1     llnnk.-l     worked  «)     \i.|,|n.     \      Pluirni.   981,    |>.    U'.H. 

wu   •>>■    no   MK-Mii-    v.  i »    Hgrauble    •>-    to        ■)  Deecr.  (NiteJosiM  ol 
odor,  Kiiii.T,  however,  ngfcrda  n?  ttw  odor        '«  PlMrnt.  Review     I  i    p 

•  •i  r>i.- 1  .in  I  ee Ttrj*  plrminf    B,  i<         —  Pharra,  Uiin<Whnu.  x;'.  p.  LM. 
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PltOI'KKTlKH    AMI    lo.M  I'OSITION  .       TfiS    sp.    gr.     Qf    till-    oil    IS   0.8681    ftt 

20   ;    -u>—  —  5J8.W     8.1    30°;    [«]b=— 82.55°.      Upon    distillation    the 
Following  fractions  wave  obtained:    up  to   160°,   1.5  p    c;    160—170  . 

17.T  p.r.;   I7i>—  lsr,  .  2:1.2  p.  c;    L85— 210°,  16.2  p. c:  residue  5.4  p*  c. 

This  oil  .  niiiiiiiis  17  <".  p.  .-.  of  Iminvl  acetate.      Fraction  160—163  . 

which     is    Laevogyrote,    yielded    a    aitroaochloride    inn-    al     101°. 

Although  tli»'  yield  u.-i-  boo  .-mall  ro  make  any  of  its  derival  ivrs  it   may 

u-  msshuiim]  that   tin'  iiM.tii.n  in  question  contains  l-ptnene   (Hunfcel,1 
is!*.-,,. 

27.    Siberian  Pine  Needle  Oil. 
SililrisclKs  FiHilnmuilHttl. 

Tliis  oil  is  distillod  from  the  rn-i-. lli-s  and  young  twigl  ol  tibial  Hlbir 
ri.-.i-  [Hit,  edbirieehe  Fichte)\  on  a  large  seals  ia  tine  gouvernement 
Wjatka,  iii  northern  Russia.  On  account  of  its  strong,  balsamic  odor, 
tii.'  oil  is  used  in  pei'ftuniii"-  •Fichtennadel"  Soaps  and  Ha1  cheaper 
"Tannenduft"  preparations. 

Pkopkbtebs  ami  CouFosrnoN.  The  oil  is  colorless,  lias  ■■>  sp.  ji  ol 
0.905—0.920;  m>=— 40  to  —  43°.  The  eater  content  (borayl  acetate) 
varies  (rom  2'.» — 36  p.  c.  With  equal  parts  of  a  !iu  ]>.  r  alcohol  it 
makes  a  clear  solution.  Fraction  160—168°  contains  t-pineae  (nitrol- 
bensy] antine,  m.  p.  L22— 128°>.  Camphene  could  not  In-  identified,  la 
bhe    higher   fractions   l-boraeol   was  contained  as  acetic  eater  illirsch- 

solni.:j  1893).    Besides  bornjl  acetate,  it  contains  tl star  of  another 

terpens  alcohol,  possibly  terpineol.4 


28.    Needle  Oil  from  Pinna  Cembra. 
ZirlK'lki.-fennulelol. 

dies   (without    i  In--  branchasj   ol   iit«-  Biberiaii  cedar,   Pinna 

>;-iiihr:i  L.  (Ger.  sihtnsihi'  Coder,  Arte)  yield  upon  distillation  with 
waiter  vapor  0. 88  p.  c  of  oil.  Its  rotatory  powerj  «d—  +'J'*.\  [toon 
auvta  chiefly  of  d-pinene  (monohydrochloride,  m.  p.  L25  |.  Fraction  L56c 
Iihh  a   wit  high  specific  rotatory  pownr  ['/]ji  —   +  15.04°. 

On  aceounl  of  this  high  rotatory  powni-.  tin-  oil  is  rary  serviceable 
in  the  preparation  of  a  sti-oay.lv  dextrogyrate  pinene  (Flawitxky,*  1802). 

1)   Amcr.  Jnuni.    PbHTID.,  67,   ('.  S. 

*)  A''-  •  ■  i  - 1  i  11  u:  i "  ii  ntntfiHi'in  'i|  ltn>  tlrni  "I  II.  KmpIiUt  A  C0.<  •  >'  Mo*,  mi  .  >-"iii|«. 
nl»o  n<-rii.li  i  v.. ii  S.lihi,  in.  I  ,v  i.,  Vprll  Issii,  (,.  I".  .v,'f..rilhii;  i..  l'r..I  Mi-nililn  ..* 
Wni-Kau,  ImweviT.  thin  nil  l«  i  pIiIiiIih-iI  Ihhii  tin-  OMnftea  Of  J.nn\  siliirlr.n  Li-iMmmu- 
.  I'llHI-  IfilfhiturU   Knilt.). 

»i    Plliiriu.    /.ellrwlir.    f.    HiiksI.,    US,    |>.    .".'.•:: 

»>   Her.   v.  S,  ft  0p„  <><'■    is'.Ki.  )i|>    M  t   7.;. 

5i  Jonrn.  f.  |ir«kt.  Cheio.,  [I,  i".  p,  i  IS 
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29.    Oil  from  the  Cones  of  Abies  Reginae  Amaliae. 

Tin'  fruit  of  Allies  regfose  AXOtUhu  Heidi.,  which  growl  iii  rheforanto 
Of  Ar<adia,  iiiiitiiiiis  mi  large   an   amount    of   volatile  "il    rlntr  ir 
when  the  trait  is  comprooood.    Dpon  distillation  of  the  crashed  fru; 
iluiii  LOp.c  of  volatile  oil  Iii  is  been  obtained  (Buchner  ami  TbieU  WW) 

Properties  axii  Composition.     The  sp.  gr.  of  tin-  oil    is   0 
rotatory  power—  2u°.     it  logins  to  boil  at  156*,   the  boiling 

renin  inn  constant  for  some  time  at    17(1°  and  finally  list's  tn    1  * ' 

As  ahown    liv   elementary    analysis,  the  nil   oonsiste    princi] 
hydrocarbons  CioHi«.    A   solid   hydrochloride  Was  not   obtained.     Th» 
is  evidently  doe  bo  tin'  fait  that   Guides  pinem-  til.-  nil  probably  •< 
Hmonene  and  dipentene,    A  mixture  of  hydrochlorides  is  thus  ob 
from  which  ji  is  difficult  to  separate  il^'  individual  compounds. 

30.    Larch  Needle  Oil. 
Lirafcea— deWi 

The  needles  of  the  larch,  Lam  decidua  Mill,  upon  distillavi 
but  H.22  p.  c.  of  oil  of  the  up.  gr.  0.N7N:  <;,,    -.  +  *\:  -J2'*     It    foi 
clear  eolation  with  "  and  more  parts  ol  90  p.  c.  alcohol    Saponification 
Bomber  98.8,  B.  Z.  alter  aoetytication  -Mi. 

If  it   is  aasmned  thai  tin'  eater  of  this  oil  is  horny!  b 
i.sp  in  most  coniferous  oils,   and  thai   the  alcohol  is  bornsc 
aiiow  figures  indicate  a  percentage  of  ha  p.  e.  of  bbrnyl  acetate  in  tat 
original  nil  and  1  * » .  1  p.  r.  in  the  acetylised  oil.    With  reference  to  th 
alcohol,   the  same   figures   indicate   C. ."».''.   p,   ,.   of  borneo]   Bfl 
8.1  I    p    C.  "i  free  borneol,  a  total  of  12.67  p.  C, 

rpnn  distillation  the  following  fractions  were  obtained:    160—163 
:to  p.  r.   (oD  =  +  4a  15');    165— 1T0°,    24  p.  c;    170—180°;    L0  p.  i; 
Iso—  i«.io°,  8  p,  ..:    LOO— 200°,  I  p.  o.;  200—280°,  9  p.  a;  residue! 

Larch  needle  oil  has  a  pleasant,  refreshing  pine  needle  odor.    Tte 
small  yield  and  high  price,  as  well   as  ths  difficult;  of  obtain 
quantities  prevent   its  practical  application. 

31.    Sequoia  Oil. 

Upon    distillation   of   the  needles  of  the  California  n   giant,   .V-, 
gigtuitea  Torrey  <  Wellingtoni/i   •iiguiitru   Limit.)  which  hail   been  cnlti- 
vaiid  in  Zurich,  Lunge  and  Steiukiutlei  •■  (1880)  obtained    a    Volatile  oil 
which  partly  solidified  at  ordinary  t»«ui|»eratiire. 

t|  Jmim.  I.   pimfcl     OIWBh.  '.•-',   I'.    I"'1  ■)   B« Tl--htv.   i:i     |>.    i ' i ".<■. .    1*.   (.. 

iicut  von  a  a  Co.,  i  -i   Lsar.  i>.  as. 
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The  greater  portion  of  the  distillate  coQaiated  of  a  hydrocarbon 
iuHia.  boiliiur  at  155°,  which  possessed  ,-i  |i]e;is.-iiit  rerebiuthinate  odor. 
a  sp.  gr.  of  0.6522  mid  a,  rotatory  power  [«]j  ==  +  98.8°.  With 
hydrogen  chloride,  a  whin-,  camphor-like  hydrochloride  crystallizing  in 
needles  wan  obtained.  Although  these  facts  indicate  ptnene,  Uunge  and 
Bteinkauler  regard  it  as  a  new  terpens  on  account  of  Ita  high  rotatory 
power.1 

Fraction  227— 2SO°  had  b  sp.  gr.  1.045,  angle  of  rotation  +  8°, 
and  fte  odor  reminded  of  peppermint  oil.  From  the  elementary  analysis 
iii»-  formula  CxeHseQe  wa^  calculated.  Between  5*80  and  890*  ;i  amaH 
amount  of  a  heavy  yellow  oil  of  empyreauiatic  odor  was  uiiiui I. 

Further  then-  i.-  contained  in  the  oil  b  colorless  hydrocarbon,  trbich 
eryvtaliLtea  in  laminae  melting  at  I05e  and  boiling  between  260—800° 

luncorr.l.     It  is  railed  sequojene  and  probably    Lis  the    formula    CisHu) 

being  isomeric  srith  Bnorene. 

32.    Sandarac  Resin  Oil. 

aocording  to   Baker1  (1896)  African  sandarac  from  Coffltrie  qmut- 

Jvi.-i  Vent,  contains  abonl  1  p.c.of  volatile  oil  which  ran  be  obtained 

steam   distillation.     The   oil   baa   a    brownish    color,    a   pleaaant, 

•ii-ly  aromatic  odor  reminding  of  the  odor  of  pines.    In  the  cold  it 

becomes  viscid  and  apparently  separatee  h  stearoptene-like  anbatance. 

^33.    Thuja  Oil. 
Oleum  Tliujae.— Tliujaol.— Essence  <le  Tliujn. 

OiiiiiiN  ami  PBOnUCTlON.  Thuja  oil  obtained  by  distillation  with 
water  vapor  of  the  leaves  and  twi^sof  tlie  urbnr  v'i1iu\  Thujti  OCCb 
*t>'ur;iJis  \,  (tier.  LGbeiishsuim),  The  yield  iraries  according  to  the  aeaeon 
from  0.4  to  0.65  p.  c.    it   is  Largeal  in  spring  i  March  i  and  decreaaes 

toward  summer  (June,  Jalnm,3  lHHJt).     The  smalt  amount    necessary  to 
supply  the  deimoid,  is  distilled  principally  in  North  America. 

I'ltoi'ERTiKs.  Thuja  oil  is  a  limpid,  colorless  liquid  or  of  a  pellowisl] 
Dish-yellow  color.  It  haw  a  characteristic  strong,  ejimphor-like 
odor  of  tansy,  and  a  bitter  taste,  sp.  gr,  0.915*— 0.985 ;  «as=— 5to 
— 14°.  With  8 — t  parts  of  7o  p.  <-.  alcohol  it  forma  a  clear  solution. 
Ir  boils  between  160  and  25010.  The  first  rnnninga  contain  an  add  liquid 
consisting  principally  of  acetic  acid  wit h  a  little  formic  acid  (Jahna'h 


1 1  Btnec  Oion  Fiawitik.v  (1893)  (Journ.  i   prakt.  Own..  II,  -»&.  p.  IM)  '•"•*  taolattd 
■  in-  viiii  muck  higher  dextro-potMton     SeamwdteoD  from  Pinw  Mstftra  oa>j».  368. 

.  i      Vrrlilv-    .1.    Plmrili  .    984,    |i     81  I 
nhlv   .].   I'tmrni..   221.   [•.    7  1s. 
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Composition.    Thuja  *  > i  1  waa  fir.-t  examined  by  Bcbweiaei  l  in 
without   definite    ivnuIis.     Jabne  succeeded   in   Bepar&tnig 

-i, actional  distillation.     He  obtained  h  dextro 

ion     between     156— 1<J1°,     a     dextrogyrate    oxygenated     fi 
between  195*- 197  .   and   b    laevogyrate  oxygenated   Fraction    t> 
197—199°,     Th»-   iwo   latter   Fractions  bad    the  Formula  OioHi 
inasmuch   aa  they    appeared    in   1 »»»   optical   isomers,    be   named    ri^'> 
d-  and  l-thujol. 

A  fr-u  yeara  Later  (1892)  Wallach's9'  investigation  clearly  reveal 
composition  of  bhuje  mil.    By  means  ol  tin-  nitronochloride  Mm-  id 
of  fraction    160    with  d-pin#ne  was  established.     The  Ir 
L90     also   contain    ,-i    substance   thai    is  acted  npon  by  potaasa 
iin'  Formation  ol   potassium  acetate  .-mm]  probably  contains 
add  ester.    Fraction  190—200°  contains  two  chemically  diflen 
of  tin'  formula  ('mHmU.  1-fenchone,  and  d-thnjoue.    The  purification  o 
[-Fencbone,  Wallaoh  accomplished  bj  acting  on  traction  L9Q— 195 
potassimn  permanganate  and  nitric  acid,  thereby  completely  i 
i  In1    tthujone   whereas   the    rery    stable   fenchone   remained    almoi 
affected,    The  fenchone  thus  obtained  corresponds  iu  ;ill  it*  propertied 
with  the  exception  ol  opposite  optical  rotation,  with  the  h 
Erom  fennel  '>il  (comp.  p.  L<$6),    To  tin-  necornJ  ketone  i n.lli.,»».  prhtcti 
boils  slightly  higher,  Wallach  applied  the  name  thujone.    Properti 
derivatives  of  this  substance  are  described  on  j>    li»7. 

From  Fraction  280  ol  Bhe  oil,  Wallacha  f.189-4)  obtained  an  ina 
ozinaa  melting  al   ,,::    '-'l      which  corresponded   with  optically    ii 
earvoxime.      Upon    hydrolysis   with    sulphuric   .»<  it  I   it    yielded 
rolatjla  with  water  rapor,  which  had  the  odor  ol  carvone  and 
boiled  between  220—2:511-'    The  properties  of  the  hydro-snlphioe  addition 
product,  however,  did  not  ji^t****  •wit  fi  those  of  ttn>  corresponding 
pound  obtained  with  inactive  synthetic  carvone.     Later  on  ii 
by  analysis  thai  the  oxime  is  not  a  derivative  of  i-carvoue,  tie  ^ 
Brat   supposed,   bul  ol   hydrocarvone.  I  1  •>  1 1 1^<  > '   (1894),    Inasmuch  h 
Sininder5  has  shown  (1894)  thai  thujone,  when  heated   to  highea 
peratures,  ia  converted  into  carvotanacetone= hydrocarvone,   ii 
profHildcrli.il  hydrocarvone  is  nol  contained  in  the  original  oil 
Formed  bj  fractional  distillation  From  thujone 


1 1  Joarn   t  prafe I   O ,  BO,  j«.  ;tr»i; 

.i.t>tKv  -.  p,  BS4. 

i\  t.ii-hiit'K  &na«Ien,  973,  p    89. 


•>i    Meblg'i    I  naatcu,  _' ;."..   | 

*>  l.lelilir'f  Auiinlrii.  L'7".»,   i>    :isi 

«•)   Berlrhte,  ST,  i>.  88 
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The  oil  from   tin-  root   of  Thaja  occid#ntalis  L.  bar  b  deep-brown 

i-ol<»r,  i ii.r  i  *  - 1 1 1  i  i  ■  <  i  i  1 1  sj.  .if  ii.Mt  of  thymoquinone,  and  ;<  sp.gr.  0,97ft. 

The  yield  i^  aboul  2.715  p.  tj.] 

35.     Oil  of  Cypress. 
Oleum  <  it|il<-SNJ,  _  ('v]m-sMiinl.  —  EsNOiH-f  ill-  <'y[iri<N, 

Muniiv  ami  HisTtun.    Cypress  oil  which  was  recommended  by  Bravo 
in    L892   against    whooping-cough,    was    introduced  into  commerce  bj 

Bchim l  A  Co.  in  lS94.a     it   [fi  distilled  from  the  leaves  and   young 

branches  "i  Cvpnesua  aempetvinna  L.     According   bo   the  seasoii  and 
rh..  freshness  ol  the  material  bbe  yield  varies  From  oj>  to  1.2  p.  c. 

I'noi-KUTiKs.  Cyprees  oil  is  b  yellowish  liquid.  (Hue  wIot  ol  which  is 
pleasanl  and  reminds  of  cypress,  bm  which  after  evaporation  leaves  an 
odor  thai  reminds  distinctly  "i  labdanntn  and  is  arabra-Kke.  Bp,  g? 
0,88—0.89,  .in  =  +  4  to  +14°.    The  nil   is  soluble   in   4-."    parte 

90   p.  C.   alcohol. 

Composition.    Cypress  oil  consists  chiefly  <»i  berpenes,  principally  of 

li-pim-in'  (iiilnill.fii/x  Inniinc,  in.  |.    124°).     Sylvv.sl  r.-nc  ,unl   Ni-sijuil  efpeneS 

app«'iii-  also  to  !"•  present,  Prom  the  last  runnings  a  crystalline 
substance  occasionally  separates,  which  crystallizes  From  alcohol  in  flnt* 
From  petrolsnm  ether  in  compact  crystalline  masses.  En  its 
behavior,  "cypress  camphor"  resembles  cedar  camphor  or  oedroi,  from 
which  ii  differs,  however,  by  being  optically  inactive.  Probably  ii  is  the 
optically  inactive  modification  of  oedrol.  In  addition,  cypress  nil  con- 
tains small  amounts  of  esters 


36.     Hinoki  Oil. 

TIip   white   wood   of   the   hinoki  tree,  Cha.ma&cjrptLri&  obtusA   Kn.ll. 

[Hetinoeporn    obtuaa  Bieb.  et  Zncc.),  which  is  cultivated  in  Japan,  is 

i  in  the  construction  of  the  Shintd  temples  and  (In-  manufacture  oi 

oered  goods.'    The  odor  of  the  oil  distilled  Groin  the  leaves  resembles 

thoi    of  the  oil   from   the  savin  or  thuja,     ii   has  a   remarkably  low 

boiling  point,    about  Imlf  of  bbe  oil  distills  between  110  and  160°,  the 

r  ball  between  160  and  210°.* 


k]  Bvrlchi  ran  I    1  0t».,  Apr.  IS82,  \>.  i  ■-. 

•j  [bMton,  <tpt.  1HH4,  p.  -•►:  mi. i  Apr.  iSttB.'p.  S3, 

•■  Beta,  Japan,  Laipitgr,  1886,  roL  -.  p,  -~~ 

*i  IWIrlil   von  S.  A  Co.,  April    L8H9.  |>.  44. 
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37.    Oil  of  Juniper  Berries. 
Oleum  .liini|n-ri.  —  Yi  cholderlMMsrol.  —  BiOOaee  de  fflwRfWi 

Olili.lN     VM»    IllSTOHY.        Till"   Several     S|.eiirS    of   the   evim,-.    -/  illliffrtU  Cf 

the  family  CupresainfiM  an  everg] >«  tzeee  or  shrubs,    Of  these,  /vo^d 

commuBiB  L  is  distributed  over  the  eatirs  northern  hemisphere,  wherw* 
the    vi-iy    similar   JuDlJjeroB    oxv,-t>tlrns   L.    is    found   wild    only    n 
Uediterraneaii  countries  east  as  far  as  the  Caucasus  and  msl  ac  I 
Madeira    The  aromatic  odor  of  all  pans  of  the  juniper,  especially  a 
fruit*,   when   burned   has   in  all  probability  attracted  earbj   attentios 
It  i»  ulso  probable  thai    bite  juniper  tar  nils,  obtained  by  dee 
distillation,    were    known    and    used     previously    to    bhoa 
liv   water  distillation  From   (die  wood  and  the  fruits.     Of  the   i 
two  that  obtained  from  the  wood  seems  tn  have  i^m  first   kaowi 

used.1 

\|p|iinv ally,  juniper  was  first  used  as  a  d< stic  remedy  by  the  Hwb 

and  Romans.    Tin*  fruits   of  both  species,    which  grow    together  in 
tlediterraneau   countries,  were  merely  distinguished  as  the  larg 
smaller  Juniper  berries. 

The  empyreumatic  oil  obtained  by  the  dry  distillation  of  the  jumpw 

WOOd   was  already   known    in   t  In-    Huinans,    and    was   used    for    im-.li 

purposes  during  the  middle  agea     The  distilled   juniper   wood   o 
repeatedly  mentioned  In  the  mediaeval  treatises  on  distillation  [DwtiHh1 
bQeher),  and  Sa  enumerated  together  with  the  <>il  from   the  fruit- 
medical  treatises  and  price  ordinances  (Tbxeo)  of  the  sixteenth  cePtttrj 
The  yield  of  flu-  nil    From    the    fruits   was   determined   by  Carl 
(1738),  and  Sjuehiiann.8 

PBODUcenos,    The  distillation  of  the  berries  and  the  pi 
the  extract   go   baud   in    hand.     After   the  mashed  berries   have  bsn 
distilled  with  water,  the  residue  In  the  still  is  extracted  with  hoi  wi 
The  aqueous  liquid  is  evaporated  in  vacuum  pane  to  the  eon*  af  a 

soft  extract  and  is  brought  into  the  market  as  Suncua*  or  Roob  Jinn, 
The  yield  of  both  oil  and  extract  varies  considerably  in  different  jn 
The  quality  of  the  juice  likewise  varies  considerably.     In  some  yean  H 
is  so  rich  in  sugar  that  it  i  ongeals  to  a  fairly  solid  mass. 


1 1  Bee  p.  in. 

2)    ImiiiiIhuii'iiOi   iiwiUtIii   ineillrnt',    vnl.   -',   !>■   64S« 
»)  Ihlil..   rOL   3,  p.  -JTJ. 

*)  The  extract  obtained  In  thl«  manner  ctmw  not  coti-wpoad  "i  the   fftMCM  Jtti 
•  >f    ilit-    liiTiiNiu    Pharmacopoeia   alnoa   according    to    the    method    "f   ]>  reparation    nT  lfc» 
rt  of  thi*  oil  remalttM  In  the  extract. 


Oik  of  i  hf  Abietinefv. 
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On  .-Hi  average  Italian  berries  yield  l— 1..">  p.  >•-.  Bavarian  1—1.2  p.  <•., 
Ettmgarlan  0.8— 1  p,  q,  of  oil.     A  smaller  yield  of  oil,  0,6— n,!i  p.  ... 
-■lined  lie, in  East    Prussian.  Polish,  Tliurinjjriaii  and   Prankish  juniper 

A  distillation  of  Swedish  berries  yielded  but  0.13  p.  &  «>f  oiL 
These  data  contradict   t  he  opinion  expressed  by   \l  .li.-i  •'   (1867)  that 
•   -lii  content  of  iitnijH'i-  berries  grown  in  northern  countries  ii  greater 
than    thai    of    berries    grown    in   southern   countries      The  above  data 
indicate  i  in*  opposite  to  be  true.    However,  rhe  eoUected  date   are 
sufficient  to  settle  this  question  finally. 

Fairly  considerable  quantities  of  oil  of  juniper  berries  are  brought 
into  the  market  from  bhfl  Hungarian  "Komitat"  Treiusin,  Judging 
in -in  experience,  this  Hungarian  f»ii  is  of  minor  quality  and  not  normal 

in  composition,     Ii   is  probably  obtained  ,-is  .1   by-product,  in    the    rininu- 

Facl  nre  of  prim. 

oil  of  juniper  berries  is  need  principally  in  the  preparation  ol  gin 
(SteiahagaTi  (Tsniewe)  and  liquors,  also  to  a  limited  extent  medicinally, 
particularly  in  veterinary  practice. 

Pkoi'kietikk.    Juniper  benj  oil  Is  a  limpid  liquid,  colorless  or  slightly 

uish.  Old  oil  is  more  viscid,  reacts  avid  and  smells  more  DC  bss 
■sli  nil  possesses  a  pei'uliur  terebinthinate  odor,  and  a 
balsamic,  burning,  somewhat  bitter  taste.  In  regard  to  its  phy- 
eo&ataats,  It  shows  considerable  variation  according  to  origin  and 
method  of  preparation.  The  sp.  gr.  liefl  between 0.865—0.883,  and  ill  H 
normal  oil  between  'If  narrower  limits  of  0.867—0.875.  The  oil  is 
mostly  laevogyrnte  up  to  — 11°.  seldom  Inactive,  now  and  thru  slighih 
dextrogyrate,  In  alcohol,  particularly  in  dilute  alcoholi  it  is  but  slightly 
soluble.  To  e fleet  solution  8—10  purls  of  !iti  p.  r.  ah-' di'd  are  requisite. 
With  some  oils  a  Wear  solution  eannot  be  effected  wrrli  00  p.  e.  alcohol 
in  any  proportion.  The  solubility  further  diminishes  with  increasing 
age.  With  chloroform,  earbon  disulphide.  benzene  and  am.yl  alcohol, 
oil  is  misi  ible  in  all  proportiOnB. 

The  previously  mentioned  Hungarian  oil  has  a  sp.gr.  0.862 — 0.868, 
and  is  optically  active  up  to  — 1Hc,4n'.  In  its  solubility  in  alcohol  it. 
Iiehaves  like  the  German,  So-called  extra  strong  juniper  oil,  which  is 
obtained  either  by  Fractional  distillation  or  by  shaking  out  e/ftti  alcohol 
««f  varying  strength,  loses  its  original  greater  solubility  within  a  short 
riod. 


i  ,   in.   ..i  berteebra  Oeto.  p.  L03 
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i  loupoBtnox.    Fraction  156— 182°  contains  pinene5  (Wallach,  Ihai 
fraction    280— 275c   cadinene,    as    shown    by    tin-*    preparation    •■ 
dihydroohloridc  melting  at  118*.'    The  fractions  between  L62  and  -"•>■ 
have  in"!  yel  been  specially  examined,  although  they  probably  contain 
oharacteristu  constituents  of  the  oil.    The  supposition  thai    the  pa 

•  i  of  the  oil  is  due  to  eaters31  bad  ti»  be  dropped  rim 
ii*  odor  after  saponification.    The  amounl  of  siaponiflable  »» 

small,  tot  the  saponification  figures  are  very  low  :  i  :i" 

KLremel8  (1888),  however,  baa  Found  figures  as  high  as  7  I  and 

alcoholic  constituents  which  can  be  converted  into  eaters  b 
with  acetic  acid  anhydride,  are  present  in  small  quantity  only     in 
normal  oils  the  following  saponification  numbers  were  found  aftej  asteri 
Bcation:    18.8,  22.5,  22.&.    Substancee  containing  a    rnethoa 
are  likewise  uo1  present,    A  further  constituent    is  a  substance  o  • 
from  the  loaf   runnings  ol   ax  oil  'liar   had  im-n   standing   i"   ;■ 
pla«i->  for  h  long  time.    It  separated  in  the  form  of  flue  needles, 
several  recTTStalliKations  from  aTeohol,  fliu*  ueedle-ebaped  i 
obtained    which  melted  a!    185— 108°.*     Similar  crystallisations 
Ijh*ti  formerly  observed  and  have  been  described  in  older  literature  *  m 
juniper  camphor,  juniper  berry  stearoptene,  juniper  berry  hydral 

Am  ltkhatiovs    of   juniper    berry    oil    have   aeldom    been    defin 
proven,   because  a    moderate    addition    of    turpentine    oil    cannot   b 

lily   Bstabliahed*   since  pinene  is   a    iv^-ulur  constituent    ol    bhi 
and  since  the  addition  of  turpentine  oil  hut  slightly  changes  tliepbys 

constants  of  the  OH,     The  additi f  alcohol  is  ascertained  according 

i<>  the  method  described  on  p.  200. 

38.    Oil  from  Juniper  Wood. 

The  so-called  juniper  worn]  nil  Is  iiothitu;  bul  turpentine  oil  die 
from  juniper  wood  or  branches,  or  turpentine  oil  to  which  borhj  juntos] 
berry  oil  baa  been  added.    The  juniper  wood  oile  of  comme 
in  tln-ir  properties    with    such    products.    They  are  used 
domestic  remedies  or  in  veterinary  practice1. 

i.iir-hljj'H  fcnnstoa,  887,  p.  i'MS. 

Ssrlflhl  von  s.  a  i'u.,  April,  1890,  i-    IS 

i-iw.no    Pont,  21 .  p.  I 

*.    lirrirlii     I  mii    S.    S    I   .1   .    •  lei       1  998,    |.      : 

••■>  or  Hi.'  older  Doatrlbutlona  on  Juniper  berrj  nil  the  Following    in 

li.-iuil:    llliim  lu-l    (1888').  LU'lili;-  Aiiniili-n.  7.  |i     l»17;   Diimna  (1888).  UeMg*n  Aim 
p    ir.'.i;  s..iiiM-11-nn  and  Capital 1840),  Liable**  AnnaJen  18  I 

«»    DlftOCbtl      IOC      'li   :    BvCbOfW    (1880},    llopvrt,    'I      l-liurii..,    98     p  -in    ibr 

lii-nili-'iiTil   'lain  nf  'I  In-  older  iinlli'ii>-  ii   ilnen    'mi    lii-r ■     ihe.»    h»4 

in  in. -I   .v    i  <i    ..r  |iohmII»I.v    (rrpln    li.v<lriite. 
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39.    Oil  from  the  Berries  of  Juniperus  Phoenicea. 

A  commercial  variety  of  red  Juniper  berriee  obtained  from  Braj 
and    probably  r ht-*  fruit   eft  Juniperus  phoenhes  I...  yielded  upon  distil- 
lation   1    p.  ■-.   of  nil.      lis    sp.  gf>,    WHS   0,859,   "d  =  —  4° ."i.V  lit    16°.     Tin- 
oil   corresponds  in  nil  of  it*   properties  with   those  o!  the  oil   bom 
Jaafperoe  communis.* 

4-0.   Juniper  Oil  from  Juniperus  Oxycedrus. 

The  reddish-brows  berries  of  Juniperus  oxjreetirttB  L.,  growing  in 
Ihilni.itiii  and  [stria,  yield  about  1,3*  bo  1  ~>  p,  c-of  oil  which  is  quite 
terebfctthinate  in  odor,  reminding  lint  faintly  of  juniper.  The  sp.  gr.  o! 
the  oil  i>  0.851"  to  0.854;"  aD=- 4*40*1  bo  — 6°SG'.«  It  does  aol 
produce  a  clear  solution  with  10  p.  of  !>."  p.  <■.  aleohol. 

The  Odor  of  thi'  oil  distilled  from  the    fivsh    twiys   in    Spain    reminds 

ol  i  bat  "I  i  in-  Oner  pine  a lie  oils." 

41.     Oil  of  Savin. 

Oleum  Sablnae.  —  SauVbanmiil.  —  Essence  do  Sabine. 

nuHii.v  and  Histouv.  Savin.  Juniperus  gabion  L.  iH  indigenous  bo 
ili.'  temperate  eones  of  the  old  world,  but  is  not  widely  distributed. 

Savin  wa«  need  medicinally  and  in  veterinary  practise  by  the 
Romans,  It  seems  probable  that  the  name  Satins,  baa  been  derived 
from  thi'  mountainous  country  of  tin-  SnbiueH  lyinp  to  tin-  north-east 
a  Rome.  Dioncorides  and  IMiny  mention  the  plant  among  those  lading 
need  medicinally,  but  distinguish  between  two  varieties.  The  differenees, 
however,  were  probably  those  of  source  only  and  slight  morphological 
variations.  Charlemagne  in  t  In*  ninth  eentury  mentioned  it  in  las 
Capitafare  and  thus  caused  Its  cultivation  in  the  northern  Alps,  The 
abbess  Htldegard  of  Bingeu  mentions  savin  as  Q  remedy  in  her  writings; 
it  in  also  one  of  the  77  remedies  praised  by  Otto  of  Meudoo  (Macer 
Ploridns),  la  England  the  tree  seems  to  have  been  cultivated  and  used 
before  the  Norman  eonquest. 


n    Borl.-lir    iron  S    .V  r.i.,  (in.    I  - 

ii.wrvatloii  in  the  factory  of  Behlnnel  &  Co. 
■3    u.Tii-ht  v.in  a  &  Do.,  October  1889,  p.  S4, 
raa.-    ..ji,    >viij<-h    |e    obtained    in    tonthern    Knuvee    i>y   Hi-  dry  instillation  <if    < in- 

•  hi ■-.  nini   the   n i  •>'  JanlporaM  axyts&rwt,  and   whiHi  i«  used  inedti-liiniiy,  la  of 

ii  iiiii-r«-«r  becaiiM  !i  contalna  a  Mali  panseatafta  of  aadlaaa*.     Thl*  Moqultarpeue, 
i  lil.  h     \\  \\<i    named    bjr    VV'iilliicli    i  LUiMk'h    A  ii.ii;i1i-ii„    ■_:•-     p     93;     -~t,   |>-   liS*T  i   lx   widrh 

U*i  rlbttted  in  rolatUc  oil*. 

JH 


Spaoiai  I'.ut. 

During   ihe  period   in   whieSi    distilled    water-  ware  m  geottml  twe. 
Aqtw  a&bioae  wb&  rAbo  ofibcbnBi  and  is  enumerated  in  the  (areata 
distUlati lentioned  on  pp.  -;5  el  s$Q. 

Tin-  ilisr  Med  nil  in  first  mentioned  in  the  price  ordinance  of  Pr.inkmn- 
on-the-Mais  for  L387  and  was  described  by  Begninus  al  tliei  lo 
seventeenth  cenirary.1  Ccmeerning  the  yield  of  t  lie  oil  Hoffmann  seem 
to  have  made  the  first  exjieriineiitft  about  1715. a  Wedel  examined  tie) 
oil  in  1701  according  i<>  ili"  methoda  in  rogue  a1  me  time."  The  ftm 
oaemieal  examination  was  made  by  Dumas  in  is-5.".' 

I'nEPAitATiov.  Oil  of  Bavin  is  prepared  by  distillation  with  etee 
Mi.-  li-iiv.'s  end  twigs  [Summit&tm  saftinas).  The  yield  paries  between 
-i  and  •"'  p.  ••  aoeording  to  bbe  time  of  collection  and  the  freshness  ol 
laterfal  The  leaves  need  for  this  purpose  eome  prindpauy  from 
Tyrol  In  southern  France  the  oil  ie  also  distilled,  but  apparently  tin 
French  oil  of  (he  market  ie  invariably  adulterated  with  large  quanthifs 

Of  t  ill|M'iil  in.'  nil. 

FaorKicni.s.    Oil  of  snvin   i»  a  colorless1  or  yellowish  liquid  a 
unpleasant    narcotic   odor  and   a  bitter,  pungent,  camphor-like 
Bp.gr.  0,810—0.630;  «u=-r- 42  to  +  80°;  saponification  number  115—135 
It  is  soluble  in  %  pari  or  more  "f  SM)  p.  c.  alcohol,   of  no  p.  c  alcohol, 
15—30   volumes  are  requisite,   bul    ;■  perfectly  clear  solution 
always  effected.    TIim  nil   distills    between   IT",  and  250*    leaving 
eiderable  residue.    Below  200°  at  most  -'•">  p.  c.  "list ill  over 

i 'imposition.     The   principal   constituent   in  an  alcohol, 
which  occurs  partly  free,   partly  combined  with   acetic  acid  as  ester.' 

Sabmol,  which  can  I btained  by  fractionation  of  the  saponift 

boils  at  210—213°  (under  20  mm.  pressure  between  105—107   i      fa 
odor  reminds  of  tbujone;   the  odor  ol  the  acetate  reminds  ol 
inasmuch  as  oil  ol  savin  yields  a   lii^h^r  Kiiponitirrition  inimiiei 

ligation  than  before,  a   pari  of  t li*-  alcohol  possibly  exists  in  tin* 
tata    The  acid  combined  with  sabinol  was  Bhown  to  be 
by  the  analysiB  of  the  silver  salt. 

If  tin-  formula  assumed  for  sabinol,  CioHtsO,  is  correct,  ii»-  sapon* 
Dcation  numbers  115— '126  correspond  to  a  content  ol  40— +4   p 
((■•••i.iTi'.      The    amount    nf  rree  nl.ohol  in  an   oil   examined    v 
lo  p.  o. 


•  |  T.rrfirrynluiii  rh.viiilcuiii,  vul.  Ill,  p.  27. 

•  i  Optra  oriinln.  Liber  6.%.    ObSBlftip  I 

*)  lilHwTiHiio  dtr  Siililmi.     Ji'iiin-  1707. 


O  UrliljrV  AinmN-u,    15,   |i     ir,9. 

•I  I'bunu.  .i. ..mi ..  Ill,    • 

•  )  Berlehl  ran  s  1  i  IM,  p-  *» 
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According  boa  toon  recant  investigation  by  Promm,'  <18DN)i  t li*-* 
formula  ol  the  aloohol  is  not  i'ihIIihO,  but  i'ihIIi.i".  Wbeai  pure 
it  boils  .a  208— 209°,  its  acetic  ester  CioHisOCOCHa  at  222—224°,    Iu 

II  parr  the  sabino]  of  the  savin  nil  is  combined  with  an  acid  that 
boils  at  247°,  Oxidized  with  potassium  permanganate,  sabinol  yields 
quantitative!]  banaeetogen  dJcarbonic  add,  <\>H!*o4.  which  melts 
in    140". 

In  the  highest  Fractions  ol  savin  oil,  Wallach*  |  1887)  found  cadinene, 
I  i-.h.-i-  In  addition,  it  is  probable  that  terpenes  are  present,  but 
nothing  reliable  as  to  their  nature  ^  known.  From  the  results  public 
by  Dumas*  in  1885  the  conclusion  that  either  pinene  or  camphene  is 
l> r. -sent  in ifjht  Beam  warranted,  Dumas  isolated  a  fraction  155— l<;i° 
which  had  the  composition  <  i»Hio.  QruenUng1  (IStSj  obtained 
tarephthalic  audterebinic  acids  upon  oxidation  of  Fraction  L61°.  Tina 
Lndicatee    poena     Inasmuch,   however,   as    savin    oil    does    not 

:iin  any  considerable  quantities  boiling  below  17."°,  ami  since  'n   i* 

frequently  adulterated  with  turpentine  oil.  these  Ktutei nt.s  should  lie 

epted  cautiously. 

according  to  fJmneyB  oil  of  Bavin  is  said  to  contain  a  considerable 
amount  oF  polyterpenes.  of  the  b.   p.   22<i°.      This,   however,   doefl    not 

ii  vi-rv  probable  sinea  the  boiling  point  ol  fehe  polyterpenes  ties  En  bhe 
neighborhood  of  aboul  800°. 

Tba  chemiato  ol  Bchiniinel  &  Co.*  have  isolated  an  aldehyde  or  ketone 
from  traction  220 — 250°  which,,  whan  regenerated  from  the  sodium  acid 
■*n hi] i ii''  addition  product .  posaessea  an  odor  which  faintly  reminds  of  that 
of  I'liniiii  aldehyde.    The  unstable  bydrasone  meJte  at   mi.4.~  :  fcbe  more 

ile  oxime  at  85". 

EXAMINATION.  The  principal  ndulou-aiit  of  oil  of  savin  is  turpentine 
oil.  The  oil  distilled  in  southern  Francs  aeema  to  enter  Che  market  only 
after  the  addition  of  a  large  amount  of  turpentine  oil. 

The  addition   of   French   turpentine  oil  can  be  recognised  by  bhe 
towering  of  the  sp.  gr.,  bhe  reduction  or  inversion  of  the  nnjrle  of  n 
tion.  1 1n-  towering  of  the  saponification  numU-r  and  the  diminution  of  the 
solubility  in  alcohol.    Of  an   oil,  adulterated   with   fcurpentins  oil.   morn 
28   p.  K.  distills  over  lielow   'Joo 


•  i  b*ti.-i.i-.   a.  p.  anas. 

ii  l.lrhlK  n  Aniialin.   988,  p.   82, 

»l  Meblft '«  Aniiitlen.  l.'i,  p.    10$, 

A)  Bt-MrAjp-    mr    Kenotnlw    -li-r  Ter- 

•oe.  Inaug.    Dim..   Strafwhun?,    p.   27. 


9m  ttoa  i.-vy   Mss.-.i.    BcffkAit*,   i*. 

|.     :1J(»6. 

«)    Lf06.    I'll. 
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|i      in 


37« 


S/l rrlr  I    J';irt 


42.    Oil  of  Red  Cedar  Wood. 

Oleum  liigni  Cedrl.— ■('eileiiiliol/.ol.— SflMOM  de  Tdiits  de  (Hie, 

Origin  a ni»  Preparation.     The  Virginia  or  red  cedar,  Junipern 
gini&na  I...  a  shrub  or  tree  growing  aa  bigh  at   I"  m  ,  is  distribu 
throughout  the  United  9tates  of  North  America.     Itn  wood   fa 
i  in-  manufacture  of  cigar  boxes,   lead    pencils  and   email  ornament* 

It    it*   adapted    60    this    purpose    OH    :ieroiiiil    Of    its    uniform     struct 

Ite    mild    aandal-wood-Uke   mine  and    becauBO   it    ie   not    a 
insects. 

For    the  dietillatioi]   ol   tba  oil,   the   waste   frmn   r in-   ii-.n 
manufactory    is   used,   yielding  from  2.5  to  4.5  p.  c.     Thi 
chipe  are  then  utilized  by  the  furriers  in  the  preparation  ol  eldna 

A  very  inferior  oil  is  obtained  in  this  country  aaa  by-]  from 

rln- drying --liiiinhers  of  the  lead  | >«•  1 1> - 1 1  fnetoriea     These  chambers  w* 
ao  .-« nisi  1-11-r.ii  that   the  escaping  vapors  From  the  cedar  wood  obi 
condensed.    In  this  case,  however,  the  high  boiling  constituent* 
wood    remain    behind    and    only    the   mora    volatile   oonetitne 
olitained.     As  ;i  result  the  oil  thus  ohr-nined    is   more   mobile,    irs   odm 
is  both  leas  fine  and  leas  permanent  than   thai    <>f  the  normal 

1n.1t  wrvieejiMe  for  perfumery. 

Propertied.    Oil  of  eednr  wood  is  almost   colorless,  somewhat  1 
and  some!  ioies  Bonteina  crystals  0!  cedar  camphor     U   baa 
mild    Imt   persistent  odor.    The   inhalation    of   the    vapore 
orine  to  acquire  a  violet  odor.   Bp.gr.  0.945— 0.960;  «u  =  — mo  to  — 

index   1  if  refraction   Ud  =  1.506  at    17°.      In   alcohol   if    li   rather  dJfflfiOltlj 

soluble,  for  1  p.  ol  oil  requires  1<» — 20  p.  of  90  p.  c.  alcohol  "■  eneet 
solution. 

Composition.    The  moat    Interesting  constituent   of  cedar 
the  mi-'-.iIIi-i]   i  "-ilar    r.-implior,    whs  tirsf    examined    by    Waiter3    (1841 
ill'  describee  the  oil  as  b  Bolt,  slightly  reddish   mass,   permeated 
crystals.    The  camphor,  purified  by  expression  and  by  recrystaUian 
from  alcohol,  melted  at    74°  and    boiled   at    282°.    By   the   tu   ioi 
phosphoric  acid  anhydride,  Walter  obtained  from  it   the  bydroca 

which    boiled    at    237°.     The   formula,   CioHaaO,    •»--» 
radar  camphor  by  Walter,  waa  declared  improbable  by  Gerhardt,8 
suggastad  CisHmO,  the  correctness  of  which  was  verified  by  more  receot 
investigat  tons. 


v..m,.i..ii,   :e.i,  |..  ^'47. 
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Thi1  liquid  oonetituente  were  examined  l»v  I'hupmnn  and  Burg 
By  fractional  distillation  of  the  oil,  they  prepared  eedtaa&S  (b,  p.  201— 
202°;  sp.  gr.  0.9359;  ^n  =  — oii°)  and  Domnaireti  ii  with  tin-  hydro- 
carbon obtained  by  the  de hydration  of  fraction  .'101— M0(>°  of  sandal 
wood  oil,  which  according  bo  the  opinion  «>f  rhapoteant-  (1882) 
identical  with  the  former,  Oaapman  and  Burgees,  however,  came 
in  the  conclusion  that  both  hydrocarbons  were  foSTJ  similar  hut  n.ii 
'nl. 'lit  i.  B.I, 

In    a   recently  conducted   invent  Ration  of   «-.-i|;irw I   oil,   Rome 

(1897)  obtained  the  following  results:  asdveoe  (obtained  by  fractional 
- 1 1 ~ t i 1 1 , 1 1 i . , 1 1  of  i in-  vnhriir  ..iii  is  M  sesquiterpene,  CuHot,  and  boffa 
under  In  nun.  preasura  al  LB1— 183  ;  [«Jp  = —  47°  $4?.  Attempts  to 
eatabliab  the  nmnber  o!  doable  bonds  in  the  molecule,  hy  the  addition 
of  bydrogen  chloride  and  hydrogen  bromide,  failed  on  account   ol  the 

lack  of  Stability  of    the  addition    prodttcte.      Dpoo    oxidation    oi  cedrans 

with  chromic  acid  in  trlncinl  acetic  acid,  a  liquid  ketone,  osdrone,  peeulte 
which  I'uiis  at  147 — l."i°  under  7.."  ram.  pressure,  if  has  the  com- 
position i '].-, Hji< »  and  upon  reduction  is  converted  into  the  alcohol  iao- 
cedrol,  isomeric  with  the  cedar  camphor  or  cedrol  im,  p,  n4°i.    When 

ted  with  acetic  add  anhydride  in  a  seated  tube,  «>niy  a  pari  oi  the 
cedrol  is  converted  into  the  acetic  ester,  another   pari   is  dehydrated 

Ung  .•!  sesquiterpene,  Treated  with  benzoyl  chloride]  no  ester  is 
iiii.l  but  only  tlif  hydrocarbon  Ct*Ht4>  Inasmuch  a.s  neither 
aldehyde  nor  ketone  rennlt  npon  oxidation,  cedrol  is  to  be  regarded  as 
.i  tertiary  alcohol. 

On  account  of  the  readiness  wit li  wlTn-li  cdrol  loses  a  molecule  of 
water,  its  quantitative  etttimation  by  meane  of  ac.-i  ylizaiion  is  impossible. 
v  stronger  dehydrating  agenl  than  acetic  add  is  formic  add,  with  bfai 

aid    of    which   cedrol    can    be    «|unnl ;itai  ivel y    converted     into    the    hydro- 

carbon   in   the  cold.'    The  latter  boils  a1   363—263°  and  Is  strongly 

upti  iv.-,  *D  =  —  H(>°.    It  has,  therefore,   almost  the  sainc  boiling 

point    BS    the    natural   cedrene    from    the   oil    mid     is    prolmbly     identical 

srith  it. 

Cedrol  is  not  always  contained   in  cedar  wood  oil.    After   having 

looked  for  this  si  I'm-  years  in  vain  in  the  laboratory  of  Schimnid 

A    Co.,  it    has  recently  been  observed  more  frequently.     Tin-  cause  for 
this  peculiar  phenomenon  has  no1  yet  i».-.mi  ii.scertn.incd. 


I  ■    I'....-     '  li-ni     B(K      is-iii.   p.    Mil. 

a»  Hull.  Hoc.  ohlm.,  II.,  8T,  p       • 

»v  iinii   Boe.  ebim.,  in     it    p.  -».*:.. 
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Examination.    Adulterations  of  cedarwood  nil  have  boi 
observed.    Thin  cheap  oil.  however,  in  Frequently  ossd  for  1 1 1» -  adult. 
of  other  oils,  for  which  purpose  ii  is  well  adapted  on  Jiirmint  of  its 
odor,    h  can  be  recognised  by  its high sp. gr.,  its  tdgh  boiling:  pd 
strong  tasvarotatujn,  and  by  its  alight  solubility  in  alcohol. 

43.    Oil  of  Cedar  Leaves, 
Oleum  Folioriiiti  Otlri.      i  i<l.r  nl.liiltfri.l,  —  l-Wiiri'  ties  K.iillle*  de  f'cdre. 

According  to  the  observationi  mode  in  tin-  laboratory  "f  Fritwehi 
Bros.,1  the  oil  of  cedar  leaves  of  American  commerce  i«  never  what  it 
oujrht  to  be,  namely  the  oil  from  the  leaves  of  Jniiift^riis  virgini&n*  L 
This  Is  parti;  -ln«-  ro  the  fact  that   the  num.'  ii-ilftr  is  applied  in 
<■'  Mini  ry   i<>   two   totally   different    trees,    viz.    ■fani/ienis    Virginians 
Thuja  occtdettt&Ha.    H  is  inn-,  a  distinction   between  them  ai 
white  cedar  le  generally  mode,  i>ui  tbe  distillers  of  the  oil  evident^ 
little  or  no  --ii  (•■in  ion  to  it.    They  nol  only  use  tbe  leaves  oi  bothspi 
indiscriminately,  hut  also  those  of  oilier  conifers.     It   is  not    sn 
therefore,  thai  the  cedaT  leal  "Ms  oi  eommeroevarjeonslderab^ 
|in  iperl  tes. 

The  aperiflc  gravitiee  of  a  uuml>er  of  commercial  oil:-,  rod 
0.668  to  0.990,  the  optical  rotation  from  — 804C  bo  —  24°  lo-     - 
of  these  oils  were  soluble  in  4  or  5  vols,  of  70  p.  c.  alcohol,  others  DOt 
All  of  these  oils  had  u  mora  or  less  t  Imja-liu lor. 

Genuine  cedar  leaf  oil  seems  to  have  been  distilled   but  ones.1    Tli> 
yield  was  o.i»  p  <-.    Tins  oil  had  toe  following  properties:8  up.  gT.  o  S 
«i>  =  +  nir  i».v :  insolable  in  10 parts  of  .mo  p.  e,  alcohol    The  odor 
pleasant,  somewhat  sweetish.    Upon  fractional  distillation   met 
•  >ii  distilled  below  iso°.  of  this  the  greater  pan   between  178*— 178 
The  sp.  gr,  of  this  fraction  was  0.847;  optical  rotation  +*u 
hi  a  1  no  mm.  tube).    i'pon  bro  munition  it  yielded  a  tetrabromidi    msh 
\og  ai   l<)4 — 105°.    This  fraction,  therefore,  consisted  eJmoBl  entire^ 

d -Mm. i as,    01  Mm   lows?  fractions  bnt  small  quantities  supposed  t" 

contain  pinens  were  obtained.    Although  a  Ditrosochlorids 
fully  preparadj  do  crystallise  plperldine  and  benxylamine  bases  doqU  bi 
obtained,     Possibly,  as  wnhis  to  lie  the  case  with  lemon  oil.  therv 
her.-  terpeues.   i  lonely   related   to  those  already  known,  but  which   hi 
i i>>i  yel  l«een  definitely  characterize.!. 


I)  Berldu   rnn  8.  A  Co.,  April   1898,  p,  IS. 

»)  In  the  factory  ol  KrltiHchr  Bro*.     romp.  U.tI' M  vn  B,  i  I  " ..  Apr.   Is,  I    p 

*)  Berkht  von  8.  *  Co..  Apr    1698,  p.  1R. 
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TIih  fruct ions  boiling  liijrluT  than  limonene  irere  treated  with  alcoholic 
potaBBfl  hiMJiuse  they  contained  small  amounts  of  snpouiflabie  substm 
(saponification  number  ol  the  ordinal  oil  lo'.i.  ,,f  thfl  acetsfhsed  BJhl). 
The  acids  thus  obtained  yielded  b  silver  salt  corresponding  with  silver 
•rinnare  upon  analysis.  Tin-  arid-free  oil  then  yielded  upon  distilla- 
ii»n  iiiieii-r  diminiebed  pressure  ;■  fraction  which  onder  ordinary  pressure 
boiled  at  210—215°.    Upon  cooling,  this  congealed  to  a  crystalline  mass 

whirli  Upon  expression  and  sublimation  revealed  itself  as  horneol  mehine. 

:.  208—304".    lit  the  highest  bactione  cadinene  could  be  readily  identi- 
fied by  means  of  its  BboracteriBtic  liydroehloridp. 

Genuine  cedar  leaf  ou\   rii.-i-.iMir.  oonsistfl  principally  oi  limonene 
with  cadinsne,  and  some  bomeol,  also  small  amounts  nf  hornyl  esters. 

44-.     Lebanon  Cedar  Oil. 

Unmix  am.  History.     Whel  her  eedat-  uui.d  was  distilled  in  antiquity 
or  tioi   does  114)1   tn'1'titjii'  a   fnaii  the  statements  by  Dioscorides 

.-mil  other  writers.     Diosrorides  •   mentions  as  nie<li.inal   plants  a  nunilwr 

hi  pinus  species,  among  tbem  apparently  also  the  cedar  >>i'  Lebanon. 
The  Cedrue  Hh.-mi  Bare.  iPiuoa  cadres  L..  Abh>e  ttednu  Poir,  Larit 
aedrm  Mill .  i  was  considered  during  antiquity  as  one  of  the  noblest 

SB.      Ah    such,    and    on    aceount     of     its    durable     VOOd,    it     is    OftttD 

mentioned  in  the  books  of  tin-  Old  Testament, 

Upon  ilistillatii.ii.  tin-  eoiuminuted  wu.nl  yields  8,9  p.  R  "f  Oil.1 
Pkopkktiks.     The  yeUowish-brown   oil   has    a    very    pleasant   cedar 
odor  and  taigbfl.  rind  practical  appli.-ntion  if  a  sumvient  quantity  of  bhe 

u I    were  to  he   had  rhrap.     Sp.   irr.   O.DS.i;    «„  — _10°+S'.2 


4-5,    Pandanus  Oil. 

In  India,  Arabia  and  Persia,  tin-  flowers  of  Pamltirms  odni.ifissimits 
L.  (Fam.  Pandanjireae)  are  highly  esteemed  i.n  account  of  their  fragrance 
ami  their  supposed  medical  virtue.**  The  Mohammedan  physicians  use  t  he 
aqueOUS  decoction  of  the  braised  'StetaS  against  various  diseases. 
Among  the  Hindoos,  the  aqueous  distillate  of  the  BOWSM  is  used  B 
preventive  against  Bmall-pox.  If  .the  distilled  natar  is  to  f*  used 
a*  a  perfume,  it  is  sometimes  prepared  with  ins.-  water  ami  the  addition 
of  sandal  wood  oil.    An  odoriferous  fatty  oil.  mad'-  by  maceration  of 


t)  Dt*  mnt.  taed,     Eelltto  KBlMbSpWBg«i    V.,I     1.  pp.  OS,  1  ID.  use. 

a>  BeriehT  von  S.  &  <',>..  Apr.  ISMS.  j».  41. 

■)  Dytnrwk,  Warden  unil  Hooper,   I'hariiiaeoKrjiphln  Imllm.     Pnrt.    Vt,  j.     "■  H ."i . 
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bhe  flowers  with  sesame  oil.  is  also  much  used.     According  to  Hi 

[1880)    i  In-   Miliililr  Oil    luis    ,'i     very    ]i|ejm;in t .    <l.-iii  J.-.  |  K    hotie>- 

Concerning  the  other  properties  of  tin?  oil  nothing  Is  known. 

Andropogon  Oil*. 

(mu.in  ami  Bistort.  'Hie  genua  Andropogon  of  the  fasnty 
mine&e  is  distributed  well-nigh  over  ;ill  parta  of  the  globe.  A  nun 
ipeciee,  which  a-re  indigenous  particularly  bo  the  Baal  todies.  The. 

ol   the    Indian    Archipelago   and    northern    Africa,   are   odor] 
,!-•■•. ftmi  o!  bhe  volatile  oil  fehey  contain.    The  oila  distilled  within 

periods    froiil      These     grasses,     some     of    vvlllell     iliv     liein-     <  llll  i  . 

paimaroea  or  rues  oil.  also  known  ae  [ndjan  geranium  oil:  citi 
oil;  lemon-grass  or  Indian  verbena  oil;  and  retaver  oil. 

These  aromatic  graasea  hnveU«en  n*-d  on  meouni  of  their  h 
tot  various  purpoeee  during  antiquitj  i  for  She  aromatication  ol 
iilsn  oJ  earthenware   wine  oops,   the   so-called    Rnodian    cops; 
preparation  of  ointments  and  oils;  an  incenae  in  religions  no - 
as  couches  during  festivities.     In  Sanskrit  writings,  in  bhe  Old  Testa 
and  in  other  documents  of  antiquity,  these  glasses  are  referred  to 
various  names,    The  apices  and  annotating  oils  mentioned  in  bhe  bibhesJ 

translations  . i ml  othw  aneieri!    wril  iiej's    BS    n;itiji:  Htakta,  BebSooa,  ••!•  .. 

apparently  have  I a  aaed  Byaonomouelv  for  bhe  fragrant  andro 

s  and  their  roots.    Of  bfasae,  i>  may  besuppoaed  thai  Aodropogot 
hunger   Deaf,    was    bhe    best    known   and    most    used  during  ant 
innsmneh  as  it  was  mora  widely  distributed  throughout  northern 
Thibet,  Persia  and   krabia  as  fiat  as  Egypt,  Nubia  ami  Ethiopia 
the   other  spades.     Originally,    however,    and    again    in    more   w 
rime.-.,  t in'  term  narde  was  applied  only  to  bhe  aromatic  rool 
valeriapaoeous  HMdoataebya  j&t&m&nsi  D.  t  .,  Indigenous  bo  the 
lajas  of  northern  India,  perhaps  also  to  Valeriana  neltica  L.  huh 
to  the  European  Alps. 

The  Greek  and  Boman  writers  possibly  referred  to  the 
aromatic  audropogon  Hpeeies  when  tln-v  used  the  words  to't-os  or  <■ 
also /uncus,  la  bhe  Occident  they  apparently  havenever  been  cull 
noi'  introduced  in  the  dried  condition. 

'I'lir  firat  mention  of  andropogon  grasses  hy   European   travel 

to  be  found  in  tin-  works  of  Garcia  da  Orta,  van  Hh l>-  tot  Drt 

stein.—  who  was  governor  of  die    Dutch    East-India   corapan 


■  hi    Ji.imi.,  111.   In,  p.  ass 
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Malabar  oo.-tst    about    Tin-   >  1 1  i  >  1 1  j  I  •  •   of  tin-  sevi'iitw-nl  It    iHiturv.— ami   nf 
G.    E,    Rumpf    ( Humpliius.    also    Pliaius    Lndleus),     Ihii.ii    governor    in 

amboyns  dining  the  second  half  of  the  -•■■  i mui-v.    The  ttrnt 

nam  pie  nf  a  distilled  atiilropogon  oil,  a  lemon-grass   oil.  iH  aaficl  in  have 

been   brought   i"   Borons  from  the  Moluccas  in  171",     However,   Mi<- 

illation  of  bhsseofls  on  ji  large  scale  and  t  h«»ir  mtrodueuktD  teto  the 

comcnerca   of   tin-   world   and    Into  industry  apparently  Hrsi    began  in 

1830.     In  thin  vcnr  tin*  botanist   William    Roxburgh,    who    was    Dhvetor 

the  Botanical  Harden   at  <'.-iIi-iim,i    fur  a    long  time,  mentions  lemon- 

I   U  nmiiiii-    fri mii   Mm-  Mohiivas.1      la    1H-S2  1 1n-  til-l    large  ;issi-n- 

niriii    wiis  received  in  London.     Sinn-  Iben,  ii.  aw  well  as  i  h<-   psAmarOSS 

oil    and    aomewhal    later    Gsfcronella    nil.    have   been    Boding   increased 

application    in    pi'rfinn.TV    an.l    especially     in     tfiS    BQOp    industry.       &| 
ii-nli    of  Hi.'  hit  increasing  demand,    the  etilt  ivui  ion    of    6hOB0  aromatic 

grasses,   especially   of    the  <-itronelln    grasses    in  Oaylnn,  has  increased 
conaderabrj  ao  that  these  oils  ore  ooi  exported  iii  large  quantities. 

Besides  Asia  ami  Africa,  several  aromatic  andropogon  species  thrive 
in  Central  and  Bonth  America,  on  the  Wast  Indies  and  in  Australia. 
Willi  tin-  Increasing  consumptrioi]  of  these  oils  in    the  soap   industry. 

iii-'-'1  c tries  as  nell  us  Italy  may  become  producers  In  the  course  oi 

'i i>-  samples  of  lemon-grass  nil  from  southern  liroriJ  have 

been  sent  1 1 1  Europe.2 


46.     Palmarosa  (East  Indian  Geranium  I  Oil. 
Oleum  Palstsremc  sen  (erunii  Indicium  —  fttlmarusaoi.  —  Rssenre  ile  t  a  milium 

lei  hides. 

Obioih   ami   Pan tpioh.     Palmarosa   "ii    alas   known  as   Indian 

m  oil.  rose  oil.  Indian  or  Turkish  geranium  ofi\  Is  the  oil  from 
the  leaves  of  Andropogoa  acbooD&ntbaa  L.  (Familj  Giwniiioae)  Tote 
plan i  is  widely  distributsd  In  Indie  proper  ami  is  also  frequently  found 
in  tropical  W..-.I  Afiii.M  :s  Xhe  designation  Turkish  geranium  oil.  which, 
on  accouni  of  its  incorrectness,  lias  now  quite  generally  been  dropped) 

has  come  down  to  us  fr b   time  when  the  oil  entered  the  European 

market  via  Constantinople.    Frmn  Bombay  ii  was  shipped  to  the  ports 

of  ih«'  Kril  Sea,  and  thence  was  conveyed  over  1 1 »- -  land  route  through 

Arabia  to  Constantinople.    After  having  bean  treated  in  a  apseia]  man* 

here  need  on  ■■»  large  scale  f<»   the  adulteration  of  rose  oil. 


i)  now  ladlea,  ml.  i,  p    i!8»>. 

»>  Beri-'iii  rem  B,  fcOo  1896,  p.  SS. 


»i  Bertchte  d    pJtsrm    Boa.,  t,  p 
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The  preparation  of  the  oil  ia  described    in   the   Pharraaco 

iudioA    of    Dyniork.    Wanhai    ami     Sooper1     in    tin-    following    ru. inner: 
"The   oil    distiller*     iti    Kiuindi'sli1'    i-all    tin-   gHMI    Motiy:i.    v.  h.-i 
floras     n.  r    it    young  ami    of  a    bluish-whit*'  color:     nft.T    it    ho-    Pip 

Mini  become  red,  It  la  called  Noa/n.-f.    The  oil  obtained  from  U   in  bhe 

tirsr  condition  has  n  re  delicate  odor  than  E*ha1  obtained  from 

ripened  grass.    The  Moti.va  oil  la  usually  mixed  with  EJm  second  kh 
which  by  rteeU  would  noi  fetch  b  good  price  in  the  Buropeaa  marks 
The  grass  grove  Freely,  though  not  vrrv  widely,  on  open  biUeJdes 
Weei    Chamdssb,  Bspeciatty   in  Akrani.    The    maken   ore    Rfasanlmai 
who,  ;it  the  eloee  of  the  rams,  abou1  September,   when   tin-  ^-ra«  w 
ripening,  buy  it  from  blie  Minis,  Btack  it,  and  est  furnaces  al    the 
of  brooks  where  wood  and  water  are  plentnnl     A  large  pit,  (bur  fw 

long    by   tWO   Whir  miu.I   two   mid   ;i    h.-ilf  deep,  is  i lily,  .ilitl  Q  finnan-  |  - 

prepared.    Over  this  Furnace  la  placed  o  copper  or  iron  caldron*  lai 

enough  to  hold  from  HO  to    ."<)    pois   of   \vn1er.      After    pourii 

i    i  in-  caldron  ia  tilled  bo  the  brim  with  obopped  grass,  and 
iim.Ii'  water  i>  added.    The  month  ol  the  caldron  ia  carefully  do* 
an  iron  or  copper  plate,  made  Eaal  with  wheal  dough.    From  a 
thin  lid.  a  bamboo  Tube,  wrapped  in  a  piece  of  cloth,  plaaterad  a 
iliiiir  of  Udid  ipb&seolns  muaga,    Linn.,  black   rar.)(  and  bound  wit 
ropec    peases  into  a  second  closed  caldron,  sunk  to  the  neck  in  rannu 
water.    The  steam  from  the  grass  ia  condensed  in  the  second  caldron, 
which,  when  full,  begins  to  shake.    The  tube  ia  then  skillfully  remon 
and  the  contents  of  the  caldron  poured  into  a  third  similar  vases!  • 
stirred.    Then  the  oil  begina  to  appear  on  the  surface,  and  is  stoat] 
skiiiiui'-il  i»if     The  diatfllate  is  returned  with  fresh  grass  bo  the  still" 
Tin'  yield  amounts  to  about  O.H — 0.4  p.  e. 

DoifPOOTiOfl     The  older  statements  concerning  the  botaui 
and  physical  properties  ol  pafrnaroaa  or  Indian  grass  oil  an 
dictory  that  ii  seems  doubtful  as  to  whether  the  authors  realty   hi 

|i;illii;mis;i    nil," 


l)   Part.  V|.  p,  BM;  eomi>.  Ar.hU   d.  Pbftnn.,  2H4.  p.  321. 

•|     lllllllllll.V    lMT»llllTl1>  . 

»)  StvnhouM-  <  l.icbleV  Aniialrn.  SO,  p.   1571  I"   1*44  report*  OS    in  LnvwUffAUofl 
KnKl    Indian  KrnHu  oil  frurii  Amlroptijrou  tvarmnvwm.    the  ...|..i   ■>(  irhirb.    rewnMtd  tkal 
ot  rom-  oil.  tin-  tMM  AM  ol  nil  of  lemon.     I'pon  OIMfllaUoa   Ii   yi.-l.li-.l  ■   l>vl. 

'iniiin.  boiling  «t  170°,    it  tnny  b*  unined  with  utmi  d«gm  nf  owtalstj   tnnT 
Brans  nil  wan  not  pnltnarona  oil,  Inn  ettronalla  all   from  AndropofOt  MAfai   I 
iliii.—   nl>«>    dcMlsiint«d    AndrnpoROh   ivnrnavnsH    Roxb       for    rltronella    "il  ... 
terpene  Im.iiiiiu  al  lfi<>°,  vl»,  eunpbane,  whereai   imlmarona  oil   dooa  not   ronti 
low  baDtai  constituent*. 

Oladatone  i.roiirn.  riirni.  Roe.,    17,  p.  1;    Jahrenb.  I,  (hem.,  1H68,    p.  I48J   •Ii-«cHIi»» 
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The  ftnst  examination  with  unobjectionable  material  was  carried  oat 
\>\  Jaeobeen1  in  1671.  fla  established  the  fed  1  h?it  the  principal  con- 
Btltnem   ol   the  oil    is   an    alcohol,  (noHisO,  boiling  at  28fi— -288°,  to 

which  be  gave  the  name  geraniol    He  farther  discovered  tl Milium 

chloride  compound  of  geraniol,  which  is  readily  decomposed  into  its 
component!  by  water,  and  which  has  become  <>f  each  grs&l  Importance 
in  tiiH  purification  o!  this  alcohol.  Beromler*  later  (1890)  verified  the 
correctness  of  the  formats  DioHisO  and  recognised geraniol  as  belonging 

'••  riii'  nn.sjit 1 1 1-.- 1 1 *•■  I  cliriin  r«m i pounds.    Geraniol  fchua   I ame  the  ftrsl 

representative  of  e  new  and  important  crass  <>>'  conststoenti  ol  volatile 
Bfdgnated  as  aliphatic  berpene  alcohols. 

Tin-*  amount  ol  geraniol  En  pahnarose  oil  varies  from  76—98  |»-  c. 
01  'His  the  greater  portion  exists  in  thp  free  suite,  and  about  5.5—11 
[•  «  .  arc  |in's.Mit  as  «siri-  The  acids  of  tin*  ester  content  of  the  nil  are, 
■  u;i>  -in  )wn  I  iy  <;itiiriiii«isifi-  and  Stephanfl  (1896),  approximately  like 
petfts  of  acetic  and  cormal  capronic  acids,  Acetic  acid  was  identified 
bg  means  of  Lta  silver  sail  (calenlated:  64.89  p.  c,  &g.:  found:  64.54 
p.  <*.  and  64.87  p  <■.  Ag.).  The  capronic  acid  Isolated  from  palmsross 
nil  bofls  a1  305—208°,  has  a  ep.  gr.  of  0.935  al  15°,  is  optically  inactive 
therefore,  identical  with  normal  capronic  acid.  (Analysis* of  silver 
sah  :  calculated:  4s. 4.",  p.  c.  Ag.;  found:  48.24 — 18.85  p.  <■.  Ag.) 

erpenes  bat  s  small  amount  is  present  in  palraaTose  oil,  vis.  aboul 
l  p,  a  of  dipentene  (tetrabromide,  m.  p.  12."°;  nitrcili-HMizyhi-muif,  m.  p. 
he. i— i  ]o  i.  Judging  from  the  odor  of  the  oil.  truer*  of  methyl  hepteoone 
.!!•••  also  present 

Besides  geraniol,  Platan  nmi  LabW4  claim  bo  have  found  a  second 
aire. in. 1,  \-'\i.  tftronelol.    Their  method  of  separation  of  these  two  alcohols 

is   .is  FotloWfl  : 

Tli<-  oil  i»  nrs»  sit|»nuih>d  and  the  saponitM  product  distilled  under 
diffliniahed  pmsnre.  Fraction  ISO—  lin  ,  iiihI.t  ."la  nun.  pmuaire.  is  iMiil.J 
Witfa  mm  '(|'iiii  weight  of  phthnlic  acid  anhydride  ami  ati  equal  volume  of  ben- 
reui*  tor  jiii  hour  iii  a  Husk  connected  wltli  a  reflex  eundeiiHer.  Bods  l>  then 
add»"l   tic-  product  of  reaction  dissolved  in  water,  and  th«Ho!iirioii  extracted  with 

r.  Hydrochloric  acid  is  finally  added  whereby  the  acid  plithalic  acid  esters 
of  gsrsatol  sod  nitronrtlol  are  Hbsrated. 


Imlinii  uriTfiiiiinii  nil.  *\i_  pr.  0,948  m  ~2\' ,  wrlrleh  ii<'  pQnstSerti  NtantleaJ  «uii  i in- 
Sao  irnun  "H  ir«>ni  Andropoaon  irMTMBeotM,    WMon  '>il  u  wan  Ln  rmutrfj   •!•••- 
1,1.1   liiTiinii'  Apparent  fmni  ilu-  rt&tementa  of  t&e  mitliur. 
»l  Lleblir't*  Annal«n.  157,  p.  982, 
f|    Rerlrhte.  2H,  p    1098. 
■  >  Arrhlv  der  Phwr.,  S84,  p.  831. 

[.i    ml.,  12c,  p.  lias:  Bull.  Boe.  ■•Mm.,  m.  it>.  p.  «hm. 
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These  esters  are  now  disMolvcd  in  ligroin  and  the  Holution  cooled  down  to 
— 5°.  At  thin  temperature  it  is  said  that  the  geranyl  ester  crystallises  oat 
quantitatively  whereas  the  citrouellyl  ester  remains  in  solution.  The  isolated 
acid  esters  ure  saponified  with  alcoholic  potassa  and  the  free  alcohols  purified 
by  rectification. 

In  this  manner  Flatau  and  Labbe"  claim  to  have  demonstrated  the 
presencejof  03  p.  e.  of  geraniol  and  1 7  p.  c.  of  citronellol  in  palmarosa  oil. 
A  repetition  of  this  experiment  in  the  Laboratory  of  Schimmel  &  Co.1 
has  revealed  the  fact  that  the  liquid  ester  regarded  as  the  acid  eitronellyl 
phthalic  [acid  ester  was  also  fairly  pure  geranyl  ester  as  was  shown  by 
the  calcium  chloride  compound  of  the  alcohol  obtained  by  saponification. 
If  citronellol  is  contained  in  palmarosa  oil,  the  proof  for  which  may  be 
considered  to  be  still  wanting,  it  can  be  present  in  traces  only. 

A  second  statement  by  the  same  chemists  appears  to  be  based  on 
a  similar  weak  foundation.  Flatau  and  LablxS2  have  claimed  that 
palmarosa  oil  contains  a  saturated  fatty  acid  C14H28O2.  m.  p.  28°. 
According  to  the  investigations  of  Schimmel  &  Co.,8  pure  palmarosa  oil 
does  not  contain  such  an  acid.  The  observation  of  the  French  chemists 
may  possibly  lie  referred  to  the  presence  of  cocoa  nut  oil  or  some  other 
fatty  oil  which  had  l>een  added  as  adulterant. 

Properties.  Palmarosa  oil  is  colorless  or  light  yellow,  and  has  ;< 
pleasant  odor  reminding  of  roses.  The  optical  rotation  varies,  some 
oils  l>eing  slightly  dextrogyrate,  others  slightly  laevogyrate.  still  others 
inactive.  Angles  of  rotation  varying  from  +1°41'  to  — l°r>.V  haw 
lieen  observed. 

It  is  soluble  in  3  or  more  parts  of  70  p.  c.  alcohol.  The  saponifi- 
cation number  lies  between  20  and  40.  After  acetylization  the  saponifi- 
cation uutnber  lies  between  230  and  270.  Jeancard  and  Satie4  haw 
recently  observed  that  the  amount  of  free  acid  increases  if  the  oil  is 
kept  in  partly  tilled  containers. 

Examination.  Palmarosa  oil  is  frequently  adulterated.  The  follow- 
ing adulterants  have  Ikhmi  found:  gurjun  balsam  oil.  cedar  wood  oil.  turpen- 
tine oil.  petroleum  (kerosene,  paraffin  oil)  and  cocoa  nut  oil."  They  are 
all  indicated  by  their  solubility  in  70  p.  c  alcohol.  Oils  adulterated  with 
cocoa  nut  oil  solidify  when  exposed  to  the  temperature  of  a  freezing 
mixture.     Petroleum  and  turpentine  oil  lower  the  sp.  gr..  whereas  fatty 

«i  ito'rii-ht  v.in  S.  »v  (".>..  Oft.  is«.»s.  p.  «~. 

-1  i'niii|it.  retnl..  I2ii,  p.  172S. 

a.  It.-rl.hT    von   S.   .V   I'ii..   Oi't.    1S«»S.  p.   i»«.l. 

»  Hull.  Sor.  riiliu..  III.  •_'.•».  p.  «7.     •"■Hill..  alMii  tliTtVht  v«»ti  S.  &  To..  Apr.  11MM).  |>.  2*. 

i.  Itrrii'hl  vim  s.  &  c,..,  Apr.   lss«i.  p.  «•»;    Apr.  1SS0.  p.  20:  Ort.  lSWO.  p.  2.H. 
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oils  i .-lis**  ii.    In  doubtfuJ  eases  ii  is  vrell  to  rasorl  '<>  an  acetylisation. 

Oil.-  wiili  tan  tliji.n  75  p.  <-.  Tiil.il  pTtiniol  content    ;in>  to  he  rejected. 

I'ltiHK'iTHiN-     ANIi    rriMMKKCK.        Fi  iT    llli'     UlBl      20     Vi-MI'S      I'.i  iln  I  ill  V      has 

lw*«n  tin"  principal  center  and  port  of  exportation,  whereas  formerly  almost 
the  entire  output  was  taken  by  caravans  over  land  from  ESasI  India  '" 
id  Constantinople.     Prom  these  places  it  iras  distributed  bo  tbe 
an, 

Tin*  oil  is  distilled  in  the  BLhnndeah  district  norilienst  of  Bombay 
l'ini|).-iliii-r.  Akr.nii.  Nandurbar,  Shahaun  and  Taloda  are  the  principal 
places  of  production.    In  skins  H  is  conveyed  on  the  bollock's  back  over 
the  Kundaibari  pass  bo  Burat,  and  by  Dfeulia  and  llanmad  to  Bombay. 

Hi*rn  it  is  transferred  bo  large  ti l  copper  wss.-is  of  LOO  to  200  lbs, 

i.-itv     Theas  an  not  boxed,  bat  surrounded  by  u  network  of  ropes 
be  purpose  of  more  easy  handling1. 

hi    l*71i    'In1    li>l;<!    [M-Oilm-t  ion    nns  estimated    ;if    3,600  k       Shin-   tlu-li 

it   Ii;js  riwn  fMioriur>unly  iiml  urn ,v  amount  bo  aboul  20,000  U.  mi  prese 

4-7.    Ginger-grass  Oil. 

■(  fcinger-grass  ciii  is  an  inferior  quality  of  pahoarosa  oil.  or  a  mixture 
the  latter  with  much  (np  bo  BO  p.  c.)  turpentine  oil  or  mineral  oils. 

Occasionally  other  grasses  an  also  used  in  the  distillation  {Andro- 
pagan  hudgert),  for  some  ginger-grass  oils  possess  b  phellaudrene-like 
odor  which  in  enttrelT  wanting  in  the  psJmaroaa  oil.  Bach  mm  oil  had 
the  sp.  gr.  0.8OT,  'n,  =  —kj°>*'  and  was  soluble  In  TO  p.  «-.  alcohol.  Its 
petroleum  ether  solution  gave  b  faint  phellandnne  nactton  with  sodium 
nitrite  and  glaeiaJ  acetic  acid  (Gildemeialier  i  Btephan,1  1898). 

48.    Lemon-grass  Oil. 

Oleum  Ainln>|H>ironi*  Cilrali. — Li'iiioni»rnisi>l. — Es^e-nee  "le  Leimmirra**.     Essence 

de  yervefne  Acs  buses* 

<>lt|i;iN     4MI    IMlKPARATION,      LemOH-^TMss,    A  liiStOfii  HfOII  lit  Vti  tUS    D.I'.. 

which  is  cultivated  all  over  India,  is  used,  Eu  the  form  ol  an  infusion, 
h  internauy  and  externally  againsl  all  poBsihle  diwawH.  The  oil. 
which  is  officinal  in  the  Pharmacopoeia  61  India,  is  especially  esteemed 
by  the  Hindoos  as  a  remedy  againsl  cholera.  For  the  production  ol  the 
i.n  the  grass  is  cultivated  on  ■•  large  scale  only  on  the  Malabar  < 
in  Travancore  on  the  western  slope  of  the  raonntahis,  north  of  Aiin^n. 
Tie'   distillation   is  conducted   in   a    primrtiv aimer  in  plain  stills. - 


«>  Archiv  fl.  Ftaarin..  2.14,  p.  32«.  -•  >  r!i>iriii!HoeT(tphl»ifldlca.  Pari  VI.  p.  .v.  i 
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Lemon-grass  oil  is  uIho  distilled  near  Singapore  and  in  Ceylon.  Andro- 
pogon  citmtus  is  also  cultivated  in  8.  Thorn*1,  where  oil  ha*  been 
distilled  experimentally1  (1807).  In  Brazil  (Porto  Alegre)  an  attempt 
to  produce  the  oil  has  also  been  made.* 

Composition.  Nothing  about  the  chemical  composition  of  lemon- 
grass  oil  was  known  until  1888  when  citral,  an  aldehyde  CioHi«0 
possessing  a  strong  lemon-like  odor,  was  recognized  as  the  principal 
constituent  in  the  laboratory  of  Schimmel  &  Co.8  Two  years  later 
Dodge4  described  this  substance  as  citriodoric  aldehyde.  He,  however, 
did  not  have  the  aldehyde  in  a  pure  state  inasmuch  as  he  describe*  it 
as  slightly  dextrogyrate,  boiling  at  225°.  Pure  citral  is  inactive  and 
boils  between  228°  and  229°. 

Inasmuch  as  Barbier  and  Bouveault R  obtained  three  semicarba  zones* 
by  the  action  of  semicarbazide  on  Jenion-grass  oil,  melting  resp.  at 
171°,  100°  and  185°,  they  propounded  the  hypothesis  that  the  citral 
from  lemon-grass  consists  of  three  isomeric  aldehydes.  Since  semicarba- 
zones  of  the  same  substance  frequently  occur  in  different  modifications, 
which  are  distinguished  by  their  melting  points,  solubility,  and  behavior 
toward  acids,  it  must  be  considered  in  this  case — as  was,  in  fact,  proven 
by  Tiemann7 — that  there  are  no  isomeric  aldehydes  but  isomeric  serui- 
carbazones.     Flatau8  arrived  at  a  like  conclusion. 

\V.  Stiehl9  also  assumes  the  presence  of  three  isomeric  aldehydes 
CioHuiO  in  lemon-grass  oil:  of  citral  (geranial),  10  p.  c:  citriodorir 
aldehyde.  40— .~>0  p.  c;  and  of  allolemonal  2.">— 30  p.  c.  Judging  from 
tin*  method  of  preparation  this  citriodoric  aldehyde,  according  to 
Sfliitnmel  &  Co..10  corresponds  to  the  citral  of  commerce.  Inasmuch  as 
Sciiimler11  (1801)  has  shown  that  this  is  identical  with  the  geranial 
from  gt'raniol.  citral  ami  the  citriodoric  aldehyde  of  Stiehl  may  l* 
regarded  as  identical. 


'i   Hit.  (I.  plinrm.  Ocm..  7.  |»|».  8;"8,  ."01:  S.  p.  28. 

»>  lifrii'ht  von  S.  &  Co..  Apr.   1S'.»G.  p.  <»8. 

■»l   IliTlrlit   von  s.  &  Co..  Oct.   ISSs,  p.  17. 

»i  Aiiiit.  ('h)'in.  Jiiiirn.,  12,  p.  558. 

."•>  folllpl.   mill..   121    ll8'.)5),   p.    11.V.I. 

"i  Th«"  formation  of  <llff»-rent  m-nilonrbHtonf*  fn»m  citral  wm  flr*t  obnerved  by 
WiiIIih-Ii  (iHfini.  H«-rlcht«.  2H.  p.  Il»57:  romp.  hImo  Tlcmann  &  Senunler,  Bvrlcht*.  28. 
p    2188  ami  Tit'innnn.  licrlohtf,  81.  p.  S21. 

7 1   llcrlrhtf.  82.  p.   11.".. 

«)   Hull.  Soc.  Chilli.,  III.  21,  p    15K, 

«i  Joiirn.  f.  prakl.  Clu-m  .  II.  .".H,  p.  51. 
I'M    Hrrlohl    von   S.   A   Co..  O.t.    lMOS,  p.   •  ><>. 
Hi    Itfl'li-htf.   24,   p.   2ii:t;   81.  p.  8CMM. 


Neither  baa  Btiebl'a  third  aldehyde  stood  the  teal  o!  rriticiBtu. 
Doebner1  (1898)  found  thai  Btiehl's  sdlolemonal  BODstets  of  abottt 
equal  porta  of  ritral  and  ■  noii-uhlehyile  BUbatanoe. 

From  the  exhaustive  invaetlgatloaa  ol  Tfemarm*  i1h«»nj  which  asm 

merely  ix-  n-f.-rri'ii  tn  Iiith.  it  becomes  well  nigfa  certain  thai  the  bulk  of 
is-graes  oil  Bomdsts  of  citral.    Besides  citral,  it  contains  braces  of 

ritronellai  and  possibly  also  of  an  isomer  of  ritrnl  <  Doebner,*  1808), 

In  the  first  traction  of  temoorgraaa  oil  Barbisr  and  Boavaaalt ' 
(1894]  foiimi  methyl  heptenone.  inasmuch  sa  they  could  not  obtain 
bydro-ro*xylene  in  humus  i.f  zitir  chloride,  nor  a  solid  bromide  upon 
the  addition  of  bromine,  they  daclarad  thn  methyl  heptenone  differenl 

tfrom  the  on.'  obtained  by  Wallaeh6  from  oti Ik  acid. 
However,  according  to  Schimmel  A-  Co**  the  methyl  heptesone 
obtained  front  leraon-grase  oil  Kb  identical  with  thai  obtained  by 
Wallaeh.  The  methyl  heptenone  regenerated  from  the  biaolphita  com- 
pound From  lemon-grass  oil  boils  at  178 — 174°,  spa  gr.  0.858  al  20  . 
i m If  x  of  refraction,  qd= 1.48998,  WaUach  records  the  following  physical 
constanta  tor  methyl  heptenone  from  eineolk  acid:  b.  p.  I7'i— 174'i. 
Mp.  gr.  0.858  at  30°,  no  L44008  at  90*.  If  the  ketone  from  lemon- 
gvas*  oil  is  beated  with  rinc  chloride,  hydro  rn  xylene,  CaHia  (b.  p.  L82— 
i  reanlte  in  considerable  qnantity.  Upon  nitration  this  yieldi 
dinitro-mrxylene  (m.  p.  92°)  and  the  very  characteristk  trinitro-m- 
Kylene  which  melts  at  1HI — 1H2°  and  is  difficultly  soluble  in  alcohol. 
The  Maim-  anbstancea  have  been  obtained  from  the  methyl  heptenone 
from  cftteolic  add  bo  thai  6  doobl  ae  to  the  identity  Of  the  methyl 
heptenone  from  lemon-graaa  oil  anil  of  ihij  compounds  of  like  composition 
obtained  by  Wallach  and    by   Tiemann  arid  Semmler*  can  so    longer 

exist 

Geraniol,8  the  alcohol  corresponding  to  the  aldehyde  ritrsJ,  is 
mined   in   the  highest  Iractiona  of  bbe  oil  and   has  been   isolated   by 
means  of  its  calcium  chloride  compound.    The  presenoe  of  Unalool*  In 
Fraction  198—300°  is  also  rendered  probable    To  furnish  dxred   proof 

that   the  alcohol  in  thin  fraction   is  lin.ilool    ifi    I    difficult    matter    in    the 

presence  ofdbraJ  and  garanidl.    Labb£B  haa  foand  eapronic  and  caprinic 

acids,  which  be  .supposes  are  present   in  form  of  the  geraniol  eater. 

«i  Bericfat  von  !S.  *  i  ••    o,-t.    i 
Oamp.    aim i    Tli'iciumi   *    KiMinntir,    RiTtrlilr, 
■2H,  p.   2130.  fontiiote. 

H      I'.rrlrht.',     SB,     p.     "J7'J1 

»)   Berii-ht .  vi>qS.  ft  CO.,  OR.  ISM,   p.  Rf. 
•  )  Bull.  Son,  num.,  rn.  si,  p. 


1 1   hertcht*.  »1.  p,  H19&. 

?>   Mi-rli-litc.  ::i.  pp  :'.-J7m.  8207,  RSSSj 

.,..   I -it,   i  LB 
S)    B«rirTitr.   Bl,   P      1891 
*>  i'i.m|M.  rend..   11*.  p.  »88. 
*)   LleblR'H  Aiinateii,  308,   p.    Mi 
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The  preocnoa  of  a  terpens,  i».  p.   I7.".u,  od=—  ."•"  48',  baa  beei 
served    by  Barbie?  and   Bouveaull   In  several  oils,     h  yielded  a  liquid 
bromide  From  wfaocb  srunll  amounts  oi  solid  eubeb 
melted  ;ii   bb°,     in  other  oils  rliis   terpens  could   nol    be   found   and 
pnssiiiiv  iiiusi   in>  regarded  m    in  adulteration.    Aocording  to  Btiefal1 
lemon-grass  .iil  .-..mains  dipentene  and  possibly  limonene. 

Pbopsrhbb,    As  iii.-  name  indicate*,  lemon-grans  oil  has  an  in 
lemon-like  odor  and  taste.    LI  is  a  reddish-yellow or brownish-red,  mi 
liquid   oi  sp.  g».   0.889— 0.908.     On   accounl   ol   r  in-  dark   eoloi 
rotatory  power  mostly  cnnnoi   !*•  il»*r<  riniiRMl.    In  a  fnw   mstnnr. 

uiii.  h  il    was  possible,  OH  angle  of  from  +  1°  2.Y  bo  —  3°  .".'  was  Obsei 

The  i>i!  is  readily  soluble  in  alcohol,  even  In  dilute  alcohol,  tor  H  . 
B  dear  solution  with  2  anil  more  parts  of  7<>  p.  <•.  alcohoL*    Tin-  •  irml 
Dontenl  amounts  io  7o — 7.1  p.  e. 

■vunation.  Aiiiiitt'i-atiniiH  with  i;iM\  oil  or  petrolemn  are  recog- 
nised by  the  incomplete  solubility  in  70  n.c.  alcohol.  The  extra!  ruts*;, 
which  should  not  yield  less  than  70  p.  <•.  aldehyde,  supplies  a  further 

chli'  ms    to  ill.-  ipnility   uf  tin'  oil,      Tin-   iiii'lhod   Ol  aSSOy    is    II" 
the  assay  Of  nmirunif  iihli'hyih'  in  mssia  oil: 

10  CO.  of  oil  ure  »liak«u    with   bisulphite  holntion,   the   rnimi 
going  into  Molurion  hiring  regarded  sa  citral.    The  aeaeaaar$  apparatus  oad  Ik 
dfiiiils    nf    pt-uo-ihii-i-    in-.-    (Ii's.iitir.1    ninJfi-   1'n.H^ia    nil.      IniiKnuwh    tui    methyl 
henteiioii'-  likewise  rearta  w.tli  bisulphite  one  might   suspect    thai    Mm  b 
KiiUitiuii  in.it  on-lj  BOnteJns  the  oitral,   hut  also  the  methyl   UeptenoHS   10   that 

the  oppsreul  catreJ eonteni    was  m  reality  that  of  citral  +  methyl  hepte 

IlnW'-vc-i.  -in..'  the  bisulphite  compound  of  methyl  hepteaone  ii  broken  op  lata 
it«  cotii[ii>ii<iiu  wli.-ii  ln.-ai.-il  in  the  rratsrbath,  this  ketone  i-  rootaioed  in  tik 
oily   layer,   .'itrnl    in    th«'   uqii'in-    eolation.     Tli««  sauay,   therefore,  she 
eorreel  citral  content.' 

Pkoi«i(tio\  ami  r.  i\imkjwe.    Lemon-grass  oil  is  principally  prod 
in  Bast  India,  more  particularly  in  the  province  TravaneoTe  south  of 
Cochin.    The  principal  commercial  center   is   Trivaudrum.    The 
exports  from  the  Malabar  coaetf  were: 


•  »  Lee.  • 

*>  An  oil  distilled  In   Porto  \lnm\  Braill,  ithowad  it  peculiar  behavior    In 
■olnbtlltj  una  11  did  sol  stra  ■  «-ie(tr  Monition  tree  with  98  p.  e.  atcohoi.     ii-  -|.  iy 
wnH  0.908,  iiu^-ii-  oi  rotation  — 0BH/,  citral  content    77  p.  e.     The  "ii.    whirls   h 

yi-i  I..-.-- •« n  article  of  oommerM,  le  obtained  Ironi  cnltlrated  plant* 

f'.nr    crop*    Ol    •  1 1 1 h  cruris  i-nu    lit-  Ikarvoated;    In  rlrj   yearn  only  three       To*  v  i ■  -I . I  of  oil 
Ii 1 1..-  Tr-.--.li   urn.--    »  ucl.-x   Irniu   ".'_-J    |..   n.l    |.     .-     n.-«-.  .nllni:    I-.    i 

.'.I.,  April  1 8 US,  p   68.  - 
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^raxoii  Is-.U-u-j i.i.-.iu.-i-^       s.tisi.11  1hsi+— «i.-» 2,:i?tn  . 

1893—93 i,>(,:t     ••  ••       L895— 96 8,070     " 

L893— 94 2,833     "  "       1696—97 8,000     ■ 

Bach  case  contains   12  wine  bottles  with   i    total   Ml   content  of 

n    "',  k. 

Swin.-   nil    is   alftO   distilled    in    IVvlon,    linr    only    berS   ami    l  Iipiv  ;  i  ml 

then  only  in  sin.-iii  .|ii;ihiitirs.    Statistics  of  production  s  tag. 

In  the  straits  Battlements  the  distillation  la  no  longer  conducted  on 
arge  •!  soak  as  formerly.    The  output  is  at  mod   2,000—8,000  [be., 
for  the  Niti-tl  export  of  volatile  oils  from  Singapore  to  England  in  J 
amounted  to  •  >ti  I  v  14,165  lbs,  BngL,  of  which  ad   least    two-thirda 
«  ii  r»  mella  oil. 


4-9.    Oil  of  Yetiver. 

Uli-ina   Viu)ri>|i..m»iils  Miirictiti.— Vetiveriil.— Usance  de  VtHIrer. 

Onions  ami   Pbkp .\kation.     Ajodropogoii  maric&tUB  Bets.,  known  in 

India  as  Settver  or  Due-One,  is  b  perenniaJ  grass  t  i  i  .  •  leaves  of  which 

odorless,   but   the  long  fibrous  roots  of  which  poonoso  n  peculiar 

mg  odor  reminding  Boxnewhal   ol  myrrh.    The   plant    ia   bund   .-ill 

along  tin*  Coromandel  coast,  in   Mysore,  in  Bengal  mid  in  Burma  in 

— •  •  -i l  particularly  along  tilts  shores  oi  rivers.    Ir  grows  also 

ii    Reunion.  Mauritius  sad  the  Philippines,  further  Id  Porto  Rico  and 

biea  '  and  in  Braxil  i  Packolt  *). 

In  Indie  Hie  tool  is  used  in  the  manrufacture  ol  artistic  mats  nnrf 
nickel  backets.    Inasmuch  as  the  distillation  of  the  oil  is  •litHenit  mi 

•ant  of  its  sparing  volatility  and  viscid  conBistetny.  it  is  usually 
conducted  with  sandal  wood  or  sanda]  wood  oil.  This  oil  i>-  seldom 
export »'<k  whereas  the  nmr  constitutes  a  regular  artiele  of  commerce, 
Toticorin  (eoutl]  OoromandeJ  coast)  is  the  pxindpal  place  ol  exp 
The  roof  is  of  b  reddish  color  ami  often  contaminated  with  red  sand. 
a   hall  distilled   root   is  frequently    found  in  commerce   and   can   be 

ignised  by  iis  light  color.  The  yield  obtained  tu  Europe  from  the 
Indian  root  raries  from  <>.  I  to  0.0  p.  c  In  Bftmios  larger  quantities 
of  oil  are  distilled,  but  tbe  rool  is  noi  exported 

I'ltoTKUTiKs.     Vetiver   oil    is   the   most    viscid  «»f  all    volatile   oils. 

It-  color  is  e  dark  yellow    bo  dark   in-own.     It   has  an  intensive  and 

persistent  odor  which  is  not  pleasant  to  some  persons.    On  account 


riinrniRoiKriiphln   Iri-llin.   pnit    VI,   p,   ,"iTl  ;   0.|..niKiii|ililn,    ml.    1,   p.   SOS. 

rteloam  '<<   th«   Nation*]    Bzpovttton   i"    Rio   L866,    p.  -2-2  mat  i8.— Ptaarro. 
BupdMhon.  1-'.  p    1 1" 
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of  its  sparing  volatility  ii  is  need  in  liner  perfumery  primarir, 
the  mora  volatile  odors.  Ai  IS0  vetaver  oil  is  heavier  tiuui  n 
distilled  in  Germany  bad  ;i  sp.  gr.  of  1.015— 1.030  at  this  bemperatom 

I'll      inri.lltll      nf     ill.'      kOUgfa      i  j|  »]  isisl  i-lli-V      lit      tl il     DO    il.lilll     fur 

accuracy  can  be  made  for  rli^s.'  Blares.    A.1  higher  temperatures  thee] 
is  lighter  than  water.    One  sample  had  ;i  sp.  jr.  <<\  0.994  ai    14- 

Oii  account  of  the  dnrk  color,   tin-  iHLyln  .it  nit;iiinii  mnnot  he 

tained  in  imwt  Instances.    In  one  instanoi  f  _'7    10 

in  another  +■25  ti>  B6n .'    Vetiver  ofl  forms  h  clear  solution  with  IK  fa 

2  p.  of  80  p.  '■.  alcohol.     Upon  the  Farther  addition 

solution  heroines  tnrbid. 

A  vetiveT  oil  distilled  in  Germany  boiled  between  144—4800    undrr 
23    mm.   pressure.     Between    144 — 164°,    8  p.  c.    were   obtain 
L64— 170°,10p.c;  L7Q— 180°,  24 p.  c;  180—185°,  •'«('  p.  •   ;   185— W, 
20  p.  e.j   residue,  *  p.  c    The  saponification  number  lii 
and  80. 

Tin'  nils  distilled   in    Reunion  are  lesB  viscid  and  specifically  tig 
In  a  minil>er  of  samples  the  Bp.  gr.  varied   from  0.982 — 0.098 
Being  light  in  eoloi  the  angle  of  rotation  could 

«o  =  4-i'vi   ;inil  4*86°  being  observed  hi  two  cases.    These  oils  g .> tseeavii 
the  Niinir  solnliiliiy  us  tli«»s<«  dewrilwd  nbove.     Their  i*;iini    odor 
difference  in  physical  properties  would  lead  one  to  suspecl   adultei 
but,  nwiup:   f«>   (In-   u-.iui   nf    knowli'ili^  ol  chemical  oompoaition,  tins 
cannoi   in-  decided.     11   is  by  do  means  excluded,  however,   thai 
differences  an  attributable  bo  differences  in  the  material  distilled, 
seems  but  reasonable  to  assume  thai  the  Reunion  oile  are  distill* 
Fresh  roots, 

I*  ■-  k«»h  -'  foun.l  the  sp.  gr.  0.996  a1  15°  and  0.972  at  18°  res] 
fur  two  oils  distilled  From  Fresh   Brazilian  root.     It  should    be 
however,    thai    only  ut  kiln  nf  nmi   wnv  used  nnd  that   ii    would  hi 
difflcull  to  obtain  fchelese  rolatite  constituents  from  such  small  an 

Kxamixatio.y.     The  examination   i.«  resl  rii  'ted    to   the  detenu iw 
of  the  sp,  gr»,  solubility  and,  if  possible,  of  the  rotatory  por. 
all  circumstancea  it  should  yield  a  clear  solution  with  tv 
p.  a  alcohoL     This  permits  of  tlie  recognition  of  Fatty  oile 
frequently  used  us  udultenuits,f1 

Tie-  admixture  of  sandal  wood  oil  would  nol  !*•  recognis 
solnbOity    teat,    but    by    the  lower-  up.   gr.,   also   l  > v   the  chat 


H   BerlHit  TOO  B.  A  «  ■■  ,  OW.  189T,  i<    Sfl 
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itorj  power,  inasmuch  as  Bands]  wood  oil  is  laevogyr&te,  a  vettver 
<iii  adulterated  witii  ii    will   possess  a  lower   rotatory   power   than   a 

nil. 

50.    Citronella  Oil. 
OltMim  ('ilmmllm',  —  <  itnnulli.l.  —  BBHSee  U«'  t'i  trundle. 

Obion.  Citronella  oil  is  distilled  from  bus  grass  Aodropogtui 
n.mliis  L.  Tbia  plan!  grows  principally  i"  Ceylon,  1 1 •« •  Malaccan  penin- 
stila,  also  in  India  proper,  and  occurs  frequently  in  tropical  East  afrlca.1 
Ajccordxag  to  Winter,*  on I  the  Largest    iiatiQare  <  ►f  citronella   oil  in 

Ion,  two  varii-t  i«->  of    Xmlropof^on  nunius  ,nv  iis.-.l  in  1 1i*-  pn-po  r-a«  i«  mi 

of  the  oil    in  Ceylon,  nrhten  producee  most  ot  the  nil.  Lata  B&tu  i^  Mm- 
in. mi  widely  distributed  variety.    It  is  said  to  I  -t   been  round  in 

M.Hir.i     ,i    r'ny    in    i  1 ».  ■   district    of   like  nam*'  in  southern  (Vylon   (comp. 

>),  as  will  be  kIuiwii  hoVr,  iliis  v.niriv  vii'lils  .in  oil  i .liiti v«'ly  poor 
in  geraniol,  and  contains  methyl  eugenol,  has  a  liiyli  apeciflc  gravity 

eonatitutas    the  bulk  of   tl il  nl  commerce.    Tin-  shcum!  gras* 

variety,   which    le  cultivated    in    Heylon   only   in   the  neighborhood  oi 

dagama,    cornea    From    Malacca    and    grows    on    good   soil   ouly. 
Appaftantty   rhi.s  variety  is  generally  cultivated  in    the  Straits  Settle- 
is.,  in  Java*  and  is  known  us  Mobs  pangiii.    The  oil  from  this 
v.in.-!\  baa  a  tower  specific  gravity     hi  leael  ill.-  nil  from  Java  baa  a 
tighter  color  and  may  in  genera]  '"■  pronounced  the  Biter  "ii.» 

i'kki'akation.7'  The  calf  i  va  i  ii  hi  « it  i-i  i  rt  ia<-ii;i  grass  in  Ceylon  ia  oou- 
fined  to  the  Southern  Province,  mainly  between  the  Bin  Gangs,  in  Ehe 
uoriti^'si  and  tin-  Walawi  iiuii^i  in  the  east.  It  in  fofjnd  growing  on 
the  stogies  ol  1 1n*  hill*.  Thf  individual  tufts  of  grass  gvon  ai  email, 
irregular  into  attaining  a   height    of   I    meter,     According  to  r  l n- 

statemenl  ol  competent    dealers,  aa   mucJb    .-is   10,000  to  50,000  acres 

at  praseul  under  cnltivat  ion. 

The  plants  require  little  or  uo  care,  provided  the  Formation  of  eeede 
is  prevented  by  regular  harveata,    Otherwise  the  traits  become  too  den 

felloe  within,  and  spoil.    In  general  a  distinction  is  made  between 

two  harvesting  periods,    The  Ural  and  principal  season  is  in  July  and 

ill.    s.-iuixi    lasts   from  December  until    February,     The  yield 

averages  from  16—20  bottles  <«>f  22  os.  each]  per  acre  tor  the  summer. 


•  i  Bar,  >i.  I'luiriii.  <;<•«.,  7,  i>,  501 . 

I  ..mi  Drucgtot,  52,  |.   ■  ;■»«., 
«j  r.-ri.'iit  v.  s.  a  Co.,  i  ki   ises,  [».  is. 
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and  from  5 — 10  bottles  for  the  winter  season.  Exact  data  cannot  he 
given,  for  the  yield  naturally  varies  with  the  weather,  and  the  age  and 
location  of  the  plantation.  Thus  e.  g.  a  plantation  yields  le*w  and  less 
oil  with  increasing  age.  though  climate  and  soil  conditions  are  favorable. 
When  the  plantation  has  reached  the  age  of  15  years  new  plants  have 
to  be  raised  if  the  industry  is  to  be  profitable. 

The  distilleries  are  mostly  located  at  the  base  of  ridges  where  cool 
water  is  to  be  had  in  sufficient  quantity. 

The  construction  of  the  distilleries  is  not  at  all  primitive,  as  is  shown 
in  the  following  sketch.  The  success  of  the  natives,  who  constitute  tbe 
majority  of  the  producers,  is  really  remarkable.  The  machinery  is  housed 
under  a  long  roof  which  serves  as  a  protection  against   the  sun.    The 

Elevation. 


Vig.  <)«». 

t.  Chimney.    2.  Holler.    8.  StlllH.    4.  (.'omleiiHer.    .">.  I'ondenitlnK  hoMln.    «».  Locked  cellar 

foi-MtoraRe  of  the  dlHtlllate.      7.  ltoof  itlR.  (>1).     H.   Water  mipply  pipe  (Off.  61). 

'.).  BrmIii  for  Htorage  of  (llHrillate. 

regulation  steam  boiler,  provided  with  safely  valve  and  water  gauge, 
rests  on  a  solid  foundation.  The  cylindrical  iron  stills,  mostly  0—7  ft. 
high  and  M— 4  ft.  in  diameter,  rest  on  a  base  and  are  provided  with  a 
common,  interchangeable  alembic  This  connects  with  a  spiral  cooler  in 
a  large  wooden  barrel  resting  on  a  lowered  water  basin.  The  conden- 
sation products  of  the  cooler  empty  into  a  basin  still  lower  than  the 
one  constituting  part  of  the  cooler,  and  in  a  locked  compartment.  The 
complete  arrangement  is  shown  by  the  accompanying  sketches.  (Fig. 
<><>:  and  fie;,  lil.  p.  g!»tf.) 


i 
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istillation  is  conducted  with  direct  steam  without  the  addition 
to  the  grass.  The  water  in  the  barrel  condenser,  when  warm. 
>r  feeding  the  boiler;  whereas  the  water  in  the  lower  basin 
effect  complete  condensation.  The  distillate  is  stored  without 
i  separation  of  the  oil.  After  a  definite  period,  the  proprietor 
distilleries  to  remove  the  oil.    The  aqueous  distillate  is  poured 

.rge  of  dry  grass,  for  only  such  is  used,  is  distilled  in  about 
The  exhausted  grass,  after  being  dried  in  the  sun.  is  used  as 
»  Southern  Province  is  extremely  poor  in  wood.  For  this 
e  distillation  must  be  discontinued  during  the  rainy  season 
exhausted  grass  can  no  longer  be  dried. 

Ground-plan. 


FIR.  HI. 


I  7  ft.  high  and  4J$  ft.  in  diameter  yields  about  1(» — 20  bottles 
each  per  day.  or  about  •'{(}(> — 44-0  oz.     The  work   never  being 

no  accurate  figures  ;is  to  yield  are  obtainable. 
s  the  apparatus  descried  above,  such  with  direct  fire  are  said 
ise  in  some  districts.  However,  most  of  the  citronella  oil  is 
taineil  by  steam  distillation.  If  the  distillation  is  conducted 
:t  fire,  water  is  added  to  the  grass.  It  should  1m*  stated  the 
ot  dried  before  distillation.     Nevertheless  it  is  not  moist   when 

the    apparatus,   for  as  a   rule,  several  hours  elapse  from  the 
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time  when  it  is  cut  to  the  time  when  it  is  distilled.  With  a  temper- 
ature of  about  65 — 70°  in  the  sun,  this  suffices  to  remove  a  large  portion 
of  the  moisture. 

The  districts  of  production  are  more  clearly  indicated  by  the  accom- 
panying map.  The  number  of  stills  in  operation  in  Ceylon  is  estimated 
at  600,  with  an  annual  output  of  1,000,000  lbs.  of  citronella  oil. 

Composition.  The  principal  bearer  of  the  citronella  odor  and,  there- 
fore, the  characteristic  constituent  of  the  oil  is  citronellal.  It  is  an 
aldehyde  of  the  formula  CioHisO.  Although  present  to  the  extent  of 
from  10 — 20  p.  c.  only,  it  first  attracted  the  attention  of  investigator*. 
Owing  to  the  instability  of  the  aldehyde,  its  name  as  well  as  opinions 
regarding  its  composition  have  undergone  repeated  changes. 

Gladstone1  in  1872  found  the  boiling  point  of  "citronellol,"  as  be 
designated  the  substance,  at  199 — 205°  and  assigned  to  it  the  formula 
CioHieO.  Wright2  in  1874  states  that  it  boils  at  210°.  His  analyses 
agree  with  the  formula  CioHisO.  By  shaking  the  oil  with  alkali  bisulphite 
and  regeneration  with  acid,  Kremers8  obtained  an  aldehyde  which 
decomposed  when  distilled.  One  of  the  fractions  upon  analysis  yielded 
results  corresponding  with  an  heptoic  aldehyde  C-tHuO.  Sehimmel  &  Co.* 
designated  the  compound,  regenerated  from  the  bisulphite  derivative 
with  soda  and  boiling  between  205 — 210°.  "eitronellon,"  without  decid- 
ing as  to  its  ketone  or  aldehyde  nature.  Dodge5  then  pronounced  it  mi 
aldehyde  without,  however,  bringing  any  proof  as  to  the  aldehyde  nature 
of  the  "citronella  aldehyde."  This  proof  was  supplied  by  Semmler" 
(1891)  who  oxidized  the  "citronellon"  to  an  acid  with  the  same  numlw 
of  carbon  atoms,  the  citroncllic  acid,  CioHin02>  For  this  reason  the 
substance  is  now  designated  as  citronellal.  a  more  rational  name  desig- 
nating its  chemical  character.     For  the  properties  and  derivatives  of 


')  .loiirn.  ('hem.  Hoc,  25,  |>.  1;  I'har  n.  Joiirn.,  Ill,  2.  p.  "•46:  .lahrewb.  f.  Chorale. 
1872,  j).  SI"). 

»)  I'harin.  Joiirn..  Ill,  3.  p.  28.1.  OladHt.one  hh  well  an  Wrljjh  t  erroneously  mention 
Andnifin/ron  HchaciiuntliuH  iim  the  plant  from  which  citronella  oil  In  derived.  Their 
work,  however.  hIiowm  with  xutflclent  certainty  that  the  olln  examined  by  them  were 
true  citronella  oil  from  Andropognn  imrtlus  [,.  ami  not  the  oil  from  A.  schovnanthu*. 
On  the  other  hand,  the  "ITiitenulchiiltjt  den  OeU  von  Amlropogtm  lraraneun»"  by  Steu- 
hoiiMe  In  1x44  (Lleblx'M  Annalen,  50.  p.  157),  which  he  ciiIIh  Kant  Indian  straw*  oil.  dow 
not  pertain  to  pulmnroxa  oil,  but  In  all  probability  to  citronella  oil.  Com  p.  "Uetaer 
I'HlmnroHiiol"  by  <S.  K.  (flldemelater  and   K.  Stephan.     Archlv  der  I'harin..  284.  p.  823. 

•»i  I'roc.  Am.  I'harin.  Ahhoc,  Hit,  p.  571;  ('hem.  Ontralbl.,  INNS,  p.  898. 

»l    HerlclH   von  S.  &  Co.,  Oct.  IsHK,  p.  17. 

">i  (lodge  uMMlnned  to  It  the  correct  formula  C,0lf,hO.  Araer.  Chem.  Journ.,  11, 
p.   4."»»i;    f'liem.  Cetltralbl.,   ls'.Mt,   I,   p.   127. 

«i  herlchte,  24,  p.  210. 
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it  roiii'llnl  sin-  p.  134.     A  detailed  chemicaJ  examination  of  a   L;uut  Hutu 

•  til  has  recently  bean  made  by  Bchiminel  A  Co.J 

CitroneDe  oil   contains   but   in — 15  p.  c.  of  terpanea     In   fraction 

157 — I64c  i samphene  li.is  been  found  (IVrtrnm  &•  WmIIhiuui.-  L894).    By 

peuBHiiig  hydrogen  chloride  into  an  ethereal  solution  of  this  fraction  there 

obtained,  in  addition  tu   liquid    products,    a    Bolid   chloride,    which. 

uhi'u  heated  under  pressure  with  water  at  loir3,  yields  quantitatively 

iphene.    By  treating  the  same  Fraction  with  glacial  acetic  acid  and 

sulphuric  acid,  isoboroeol  results.    Furthermore  there  is  preaenl  R  second 

pens  of  likr  ltoilin<r  point  wlik'h  Iuih  not  yet  been  identified.*    Fraction 

17:2— 177    contains  dhpentene  Ctetrabromide,  in.  p.  121  i-     Umoni 

.ilx.i  is  prvsi-in  ;iml  has  been  identified  ae  betrabromide  melting  a1  L05°. 

Of  oxygenated  constituents  of  an  alcoholic  nature  the  preocnca  of 

neol  and  geranioi  baa  been  determined  with  cezts4nty.    On  account 

the  small  amount  preaenl   ii—  2  p.  c),  (she  former  oan  i"-  isolated 

•  with  difficulty.  The  melting  point  was  Pound  at  208~ 204°,  its 
specific  rotatory  power  ["]t>  =  —  81.830,  hence laevo  borneoM  Qeraniol* 
constitutes  aiinui  one-half  of  the  citronslls  oil.  The  alcohol  can  be 
obtained  pure  by  treating  the  corresponding  Fraction  nidi  calcium 
i  liloride  and  decomposing  the  calcium  chloride  geranio]  with  water.* 

Basimj  bis  condasion  on  aomewhal  unsatisfactory  analytical  data, 
Dodge1  assumes  the  preeenceof  an  alcohol  CioHsoO,  b,  p,  222°,  identical 
wirii    citronellol   (cttronellyl  alcohol)    obtained    by    Hie    reduction    of 

•  iinii.il.  This  claim  Ktill  requires  verification.*  Methyl  bepteuone," 
icetic  and  valerianic  acids10  as  asters  and  linalool*  have  also  I d  found. 

Another  constituent,  methyl  cugenol,  lias  been  found  by  Behind 
mel  iV  Co.8,1  This  probably  occurs  only  in  ila*  Luhh  Hutu  oil,  and  '" 
it  the  higher  s|i.-i  ilir  gravity  of  r Iiih  variety  possibly  i«  due.  Prom  the 
highest  boiling  portion  of  the  oH  a  traction  mu   obtained   which  poe- 

■  !    rh-'  odor  nf   methyl   eugenol   and   which    upon    oxidation    with 


i.    IVriHil    von  s.  ft  Co.,  I     [8M,  [•[•.  IS— SU, 

'•  .liium.  f.  prnki     Client.,  II.    IU,  p.  HI. 
■)  Herirht  von  S.  &  CO.,  Oct     L899,  i-    IB. 
•  ,  Bericht  res  H    A  I  ■•-.  Apr    1894,  i>.  US. 
■»  n. hi.    Oet.   i  ROB,  p.  n. 

•)  The  pr'-|.:ii  iM..i.  nr  c'-raiUol  bom  ef tvondte  oil  la  patented.  A.I.P  Tii, 4:1.'.     Cbem. 
TMUtnu,   I  B,  i'    1  ::.■.'■.. 
: .   Footnote  S,  !•■  -"'( 

->    I'liilini   w>d    l.nbtii  Claim    lii   liavr  f- mini   H   p,   a.   of   rli  nim.-lliil   In  rllruriellii   oil.     Ah 
|)OW1l   00  ■    li'i*   |Jiilriiiiii>r-a   mJI,    I  In'    nn'lli'iil  >     -i!.|i|..\  Mil     \,.    effect     Hi-' 

.  1  Inn  nf  rl  1  runi'lli.l  11111I  KiTtiiilnl  1h  nil  tope!  Kit  uiirelin.lili1. 
■  ri.  m  ran  s.  i  1  ....  April  1895,  SI. 
•  ••I  u. rnniTx.  faotaota  8,  !■•  984. 

tii    H.tI.IiI    vi. 11   S.   &  Co.,  Oct     1898,    |i.    17. 
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potassium  permanganate  Welded  veratric  acid  melting  at  179°.    Accord- 
ing to  a  more  recent  investigation  8  p.  c.  of  methyl  eugenol  was  found  ' 
present.1 

If  this  occurrence  explains  the  higher  Hp.  gr.  of  the  Lann  Ratu 
variety,  the  cause  for  the  higher  optical  rotation  is  to  be  sought  in  the 
larger  content  of  strongly  laevogyrate  camphene.  The  lowest  fractions 
of  the  oil  in  which  the  methyl  eugenol  had  been  found,  had  an  aiurle  of 
rotation  «d  =  —  5a°0'.a 

According  to  the  recent  investigation  of  Schimmel  &  Co.  already 
referred  to.  the  composition  of  the  Lunn  Hutu  oil  may  be  summarized 
as  follows:  a  liquid  camphene.  dipentene.  limonene.  citronellal  (28.2 p.  c.l. 
geraniol  (32.0  p.  e.  >.  linalool.  borneol,  terpineol  (?'). methyl  eugenol  (8 p. c.l. 
a  light  sesquiterpene  (sp.gr.  0.8G43).a  heavy  sesquiterpene  (sp.gr.  0.012).* 

So  far  as  examined  the  oil  from  the  Mann  pungiri  variety  has  the 
same  constituents,  but  the  two  oils  differ  decidedly  in  percentage  com- 
position, the  Mann  fningiri  variety  containing  up  to  01  p. c.  of  acetylizable 
constituents:4  ."j0.4."i — 55.34  p.  c.  citronellal,  38.15 — 31.87  p.  c.  geraniol. 
and  only  0.78—0.84  p.  c.  of  methyl  eugenol.  The  low  percentage  of  the 
last  mentioned  substance  accounts  for  the  low  specific  gravity. 

Properties.  Citronella  oil  is  a  yellow  or  yellowish-brown  liquid, 
sometime*  green  due  to  the  presence  of  copper.  Brownish  oils  frequently 
become  greet  I  when  exposed  to  the  nir.  This  change  does  not  take  plan* 
if  the  copper  is  removed  by  shaking  the  oil  with  acid.5  The  odor  of 
citronelln  oil  is  pleasant  and  lasting.  Frequently  the  odor  is  descrilied 
as  resembling  that  of  balm.  This  comparison  is  not  pertinent  inasmuch 
as  the  odor  of  halm  resembles  citrnl.  ami  not  citronellal.  the  liean*r 
of  the  citronella  odor. 

With  regard  to  physical  properties,  the  oils  of  the  two  varieties  "f 
grass  previously  descrilied  differ  decidedly. 

The  first  kind,  which  may  be  designated  as  Singapore  oil  ami  which 
is  regarded  as  the  I  letter  quality,  has  a  sp.  gr.  O.HH0 — 0.000.  rotatory 
power  '/p  —  —  0°34'  to  —  3°.  and  a  geraniol  content  of  from  80 — 01  |».  < 

The  oil  distilled  from  Lunn  Hutu  constitutes  the  bulk  of  the  com- 
mercial oil.  Its  sp.  gr.  is  0.000—0.020.  «i,  —  — ."°  to— 21°.  the  geraniol 
content   varies  from  ."ill  to  at  most   70  p.  c. 

'•   Ui-rlrht   von   S.   A-  «.,.,  Oct.   1  sou.  p.   22. 
21   HrriHit   vim  S.  &•  Cn.,  Oct.   IH'.IN,  p.  17. 

:<i  .Nil  iiuiiiioii  in  inail<>  uf  tin-  rl trill  fotinil  liy  l-'lutnii,  who  clalniH  to  have  obtain*! 
2.".— :»"  p.  .-.  ..f  Hu-on.-llitl  iiml  2— .".  p.  c  ..f  rftpnl.     (Hull.  Sue.  ("him..  III.  21,  p    l.Vv 

»l    lii'l'IWit    Villi    S.    .V.    In..    Apr     lilllll.    p.    11. 

•"i   I'll  a  mi.  Juiirii..  111.  21.  p.  '.'22. 
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The  Holubility  of  both  oilH  is  about  the  snmc.  A  good  citronella  oil  ■ 
yields  a.  clear  solution  with  1—2  parts  of  an  80  p.  e.  alcohol.  Thin 
solution.  a«  a  rule.  remains  clear  if  the  quantity  of  alcohol  is  increased 
to  10  voIh.  Sometimes,  however,  the  increase  of  the  alcohol  to  5 — 10 
vols,  causes  a  slight  turbidity,  but  even  upon  longer  standing  in  a 
closed  vessel  no  oily  drops  separate. 

(■itronella  oil  docs  not  yield  a  definite  saponification  number.  On 
account  of  the  slow  decomposition  of  the  citronellal  by  means  of  alkali 
the  results  will  vary  with  the  length  of  boiling. 

Examination.  In  testing  the  oil.  the  main  attention  is  to  be  directed 
against  the  most  common  adulterants,  fatty  oils  and  petroleum.  The 
latter  reduces  the  sp.  gr.  of  the  oil  decidedly,  whereas  the  fatty  oils 
scarcely  produce  a  change  in  this  respect.  Both  adulterants  can  be 
detected  by  the  l>ehavior  of  the  oil  toward  80  p.  c.  alcohol.  The  follow- 
ing table1  shows  the  solubility  of  pure  and  intentionally  adulterated 
citronella  oils. 


Spec, 
gravity 
ut  10° 


f  I  0.897 

Pure  commercial  oils I  0  90U 

|  o!i)or> 

<iermuu  oil2 0.895 

The  some  with 

10  percent)  (  0.887 

20  percent    I"*"*™™ j  0.877 

SO  percent)  (  0'.868 

Commercial  oil  adulterated      /  •  n  uw„ 

with  petroleum \  '  "•OBfl 

Commercial  oils  adulterated    J  n'jW* 

with  fatty  oils |  nutts* 


Proportion  of  oil  to  80  p.  e.  of  alcohol 


1  :  1 


3:4 


1  :10 


soluble      soluble      soluble  I  Holuble 


miller 


" 

slightly 

:    turbid 

•  • 

ii 

milky 

" 

milky 

" 

milky 

" 

turbid 

turbid 

turbid 

1 

turbid 


Conclusions  as  to  the  kind  and  quantity  of  the  adulterant  can  be 
drawn  from  the  appearance  of  the  turbidity,  also  from  the  behavior  of 
the  substance  separating.  Petroleum  produces  a  milky  white  turbidity. 
whereas  fatty  oils  produce  a  turbid,  but  not  a  milky  mixture.  After 
prolonged  standing,  fatty  oil  collects  in  the  form  of  drops  at  the 
bottom  of  the  liquid,  while  petroleum  rises  to  the  surface. 


i\  Rerlcht  von  S.  &  Co..  Oct.  1880,  p.  21. 

>)   DlMtllled  from  dry  rltronella  ki-hmh  in  I^elpzig. 
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Citronella  oil  adulterated  with  fatty  oils  is  Holuble  neither  in  1—2 
parts  nor  in  10  parts  of  80  p.  e.  alcohol.  An  oil  adulterated  with 
petroleum  gives  a  clear  solution  with  1 — 2  parts,  but  becomes  turbid  upou 
the  addition  of  more  solvent  and  separates  oily  drops  at  the  surface 
only  after  prolonged  standing. 

Strictly  speaking,  adulteration  can  be  established  only  after  the 
separation  of  oily  drops,  for  a  mere  turbidity  is  frequently  produced  by 
pure  commercial  joils.  The  exact  proof  for  adulteration  with  fatty  oils 
and  petroleum  is  described  on  p.  201. 

Acetylization  will  be  found  useful  in  passing  judgment  on  an  oil :  the 
higher  the  gernniol  content,  the  more  valuable  the  oil.  However,  the 
geraniol  content  found  upon  acetylization  does  not  correspond  to  the  real 
alcohol  content.  Inasmuch  as  in  the  process  of  acetylization,  citronellal  w 
quantitatively  converted  into  the  acetic  ester  of  isopulegol  CioHisO  (Tie- 
iiiaim  and  Schmidt1),  the  citronellal  content  is  determined  with  that  of  the 
geraniol.  The  term  "geraniol  content."  therefore,  is  improper,  but  for  the 
sake  of  simplicity  is  retained  in  practice.  A  method  for  the  determination 
of  geraniol  in  the  presence  of  citronellal  has  not  yet  been  worked  out. 

Production  and  Commerce.  Ceylon  and  the  Straits  Settlements  on 
the  Malacca!)  peninsula,  are  the  countries  which  produw  citronella  oil. 
The  accompanying  map  shows  the  producing  districts  in  Ceylon.  An 
area  of  40.000 — 50,000  acres  is  said  to  be  under  cultivation  in  the 
island,  with  (K)O  stills  in  operation,  which  have  an  annual  capacity  of 
more  than  a  million  pounds  of  oil. 

At  the  time  of  publication  of  the  German  edition  of  this  work  the 
largest  quantity  of  oil  had  been  exported  in  1808:  viz.  1.805.017  His., 
valued  at  about  #850.000.00.  This  record  was  broken  in  1800  with  h 
total  of  1.478,75(5  lbs.  The  countries  to  which  this  oil  was  shipped. 
with  the  amounts,  are: 

For  1HU8.  For  1899. 

Kiifflaiid 696,869  lbs 766,094=*  lbs. 

America 618.999    "    667.332     " 

(Jerninnv 22.883    "  1 ,335s    " 

India 10.100    "   7.537     " 

Australia 10.633     "    25,865      " 

Fraiif    3.440    "   1,467     " 

?"''1 *■«•■:: i  8,626  •• 

Nllitfilpore ;>04  J  ' 

Africa 250    " 


Total 1,365,917  lbs.  1,478,756  lbs. 

i)  IterU'hO',  •_".».  i».  JH.'I. 

3)  ThrMc  two  IIjciiivm  an-  iiiInIvwIIiik  Iiiiihiiiiii'Ii  iih  the  (itriuaii  Importation*  amount- 
ing to  about  l'.'ii.ooii  iIih.  an-  inclnilc<l   In   the   KiikIImIi  ituportH. 
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Tin*  enormous  increase  in  production  and  consumption  is  strikingly 
shown  by  the  following  statistics  oi  exportation: 

Export   of  (itroiif-lla  oil  from  Oylon. 

i  887 561,706  lbs, 

1888,.,. 1159,967    " 

1889 641,466 

1890 B09.9  i  9 

1891 f,o;{,'.i74     " 

1892, 844,609     '■ 

1893 668,590    " 

1894  908.471      • 

1895 1 .1 89,255    " 

1896 1,183,141 

1897... 1,182,867    •' 

1898 1,365, !»]  7 

1899 1,478.756 

In  comparison  with  these  numbers  the  production  of  the  Straits 
Bettlementa  near  Singapore  iw  insignificant.  Thn  total  area  o!  the 
citroneus  estates  in  the  peninsula  la  estimated  at  9000  acree  at  the 
highest  Tin-  annual  production  of  oil  may  nol  exceed  30*000  lbs. 
Qualitatively,  however,  tdln  oil  in  preferable. 

51.    Oil  of  Andropogon  Odoralus. 

The  grass  Andropogon  odorettae  Lisbon,  which  Bervss  the  natives 
mi  tin-  sresi  coast  of  India  proper  as  a  domestic  remedy,  yields  ppon 
distillation  as  much  volatile  oil  as  Andropogon  athoenatrthiu. 

ruiiPKitriKs.  According  bo  Dymock,1  bhs  "it  w  dI  ;i  dark  red  color; 
sp,  ape.  0.981  61  81    ;  *d=—  ».T3  ■  [«]©=*— 24,48  . 

Am  nil  distilled  from  fresh  grass  possessed  an  odor  resembling  thai 
<it  pine  aesdls  oil;  sp.  gr.  0.915;  «d=  —  24P10'.* 

52.  Camel-grass  Oil. 
Obiqin.  From  Dioscoridee  up  <<■  the  middle  of  the  lasl  century  the 
herb  "i  Andropoffon  t&niger  Deaf,  has  bean  carried  in  apothecary  shops 
us  lifvh.t  Bcboen&nthi  or  Stjuiiuuitlii,  a*  .lum-ns  uilmntns  or  as  Ftwrmm 
e&melomm.*  The  plant  is  widely  distributed  throughout  northern 
Africa  and  Arabia,  also  in  northern  India  as  tar  as  Thibet,  In  Mm* 
desert  ii  constitutes  the  principal  fobd  of  the  camels.  Upon  distillation 
of  the  dried  grass,  us  offered  for  sale  in  tli^  Indian  basaars,  Dymocfc  ' 
obtained  l  p,  • .  of  oil. 

M    t'h (inn lu-ograpbta  irvdlon,  part   VI,  p.  ."7  1 
*i  Berkhl  too  9    I  Co..  Apr.  1893,  p.  44. 

»l   TJlinriiini-ni{rn|iliin,    II.   Bdli.,   [>.    788 

*i  PhanBacograpliia  tndlca.  imri  vi,  p.  .r>t>4. 
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Propektikh  and  Composition.  Dymoek  observed  the  sp.  gT.  0.905 
at  20.5°  and  the  tingle  of  rotation  «d  =  —4°.  Sehimmel  &  Co.1  found  th* 
sp.  gr.  0.915  at  15°  and  the  angle  of  rotation  aD=  +  34°38'.  The  odor 
of  enmel-gruss  oil  reminds  of  that  of  eleini  oil,  which  resemblamv 
appears  to  l>e  due  to  its  phellandrene  content.1  The  oil  distills  between 
170— 250°. 

53.    Oil  of  Saw  Palmetto. 

Origin  and  History.  The  oil  of  saw  palmetto  is  obtained  from  the 
berries  of  Sentioii  serrulatti  Michx.  Hook,  f..  (Family  Palmae),  indigenou* 
to  the  southern  United  States,  especially  to  Florida.  The  oil  is  apparently 
first  mentioned  in  1804  by  Sherrard,2  who  claims  to  have  obtained  it 
from  the  chloroformic  extract  of  the  berries.  Coblentz8  in  1895  obtained 
a  small  quantity  of  a  volatile  oil  by  distillation.  The  oil  had.  however, 
been  distilled  in  much  larger  quantities  as  early  as  1890  by  J.  U.  Lloyd.* 

Preparation.  The  oil  is  obtained  by  distillation  from  the  fresh 
berries.  The  yield  of  oil  is  about  1.2  p.  c.  The  dried  berries  do  not 
yield  the  ofl.B  An  oil  has  also  been  obtained  by  expressing  the  juiw 
from  the  l>erries  and  collecting  the  oily  layer  (Sherman  and  Brigg*6). 
and  by  siphoning  off  the  oily  layer  which  separates  from  the  fluid 
extract  (Lloyd5). 

Properties.  The  distilled  oil  of  saw  palmetto  has  a  pleasant  fruity 
odor,  accompanied  by  a  heavier,  almost  disagreeable  odor.  When 
distilled  it  is  of  a  green  to  brownish  color,  which,  however,  disappear* 
when  distilled  in  a  vacuum.  The  oil  distilled  in  1890  by  J.  F.  Lloyd 
had  in  1900  a  sp.  gr.  of  0.8(582  at  20°.  The  oil,  when  distilled  under 
diminished  pressure,  was  colorless  and  had  the  following  properties: 

B.  p.  00—170°  at  18  mm.:   d|£  —  0.8079;  nD2o°  =  1.41 233. 

The  oil  is  optically  inactive  (Schreiner5). 

Two  samples  of  oil  obtained  from  the  fluid  extract  had  the  sp.  j;r. 
0.8051  and  0.8775,  They  yielded  by  distillation  with  steam  from  4  to 
5  j>.  c.  of  a  green  to  brownish  oil  of  the  sp.  gr.  0.8050  and  0.8053 
respectively.  Ail  oil  obtained  by  Sherman  and  Briggs8  by  expression 
from  the  lM'rries  preserved  in  alcohol  boiled  from  70 — 270°  under  n 
pressure  of  10  mm. 

'i  Itvriclit   von  s.   &   Co..   Apr.    IM'.cj,  p.  44. 

2i   I'mr.  Am.  I'hiuin.  Akmii..  4li.  p.  812. 

a>    I'roc.    New    Jerncy    I'liurm.    Akhii.,    1S95,    p.    «>Jl. 

*i    I'd  mi  inn  I   cmii 'iiuiilratloii   from   .1.    I*.    I.lovd. 

•"•i   I'hitrm.   Rev.,  Mn.v.  l'.mo. 

<>)   I'hiirm.  Aivhlvi-t..  2.  p.  HH. 
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Ootirosenos.  Sherman  and  Brig^a'  have  made  a  thorough  chemical 
study  of  the  oil  o!  Baw  palmetto  obtained  d  from  the  berriee 

iv'-'l     In     alcohol.      Thfl    nil     VM    subsequently     I'i.h  -l  i<  >i  i;  1 1  *•«  I     uinli-r 

diminished  preonurB.    They  found  thin  oil  bo  eonaifl   bo  bhe  extenl  of 

.-.    of    lnn>    fatty    ;!'-itls.    inproic,    i  aprylic,    Capric,    hniri- . 

palnn-tii-,  and  oleic  acids,  and  aboul  ;,'~  p.  c    ol  ethyl  esters  of  these 

b.    No  gfyceridee  irera  found  io  the  «»ii  obtained  from  the  pulp  of 

riiH  berries^  although  their  presence  was  demonstrated  hi  the  fixed  oil 

from  the  seeds,  unrhich  the  same  acids,  with  the  addition  ol  stearii  acid, 

found  as  in  the  oil  from  pulp.    Th«  fruity  odor  of  the  oil  is  due 

to  the  ethyl  esters,     The  tad    thi  oil  consists  so  largely  ol  free 

fatty    acids  and   of  ethyl  asters  ol  these  acids,  and  inasmuch  as  the 

bamss  are  kept  in  alcohol,  has  led  to  the  suspicion  thai  the  esters  may 

ed  bj  the  action  of  the  alcohol  on  the  free  adds.*   Tbia  snapicion 

mpported  by  the  Raci   that  "<>  volatile,  oil  Is  obtained  from  the  dry 

iea 

64.    Calamus  Oil. 

Ok'iini  Calami.  —  Cnlamusfil.  —  KSMMSe  <!<■  OslSBiee. 

nun. is  urn  History.  Calamus,  Acorua  mAmdim  1^  Pamily  X  raeeae 
though  frequently  found  bu1  In  isolated  places,  occnre  in  the  moderate 
■ones  of  the  entire  northern  liemisphara  I>  alaa  occurs  in  Japan  (Thus- 
berg)  China,  Cochin  Chins  (Loureiro),  and  Burma,  the  Bast  Indies 
(Roxburgh),  thf  riiilippincH  and  some  of  the  islande  ol  the  Indian 
Archipelago,  aud  hae,  furthermore,  been  found  on  Tans  lake  in  Abyssi 

IHeugiin).    InaBmnch  an  the  plant  does  not  multiply  by  Ensans  of  > la 

(Keroer)  in  moderate  and  colder  climates,  but  by  the  branching  of  the 
rhisome,  i«  is  assumed  that  the  wide,  but  ofttimee  isolated  distribution 
of  calamus  amy  have  been  brought  about  by  transplanting. 

Calamus  is  reported  to  have  been' cultivated  in  the  thirteenth  century 
in  Poland;  in  Germany  Oral  during  the  sixteenth  century;  whence  it. 
became  more  widely  distributed.    Calamns  is  also  indigenous  to  North 

nica,  being  found  from  Nova  Scotia  south  to  Florida  and  westward 

kftanesota.   Ioh.i   utii|  Kun*<;is.     »' M"   hurmiisls  K.-lnipf    rtrx!    observed  H 

in  L788  in  Pennsylvania  and  New  Jersey. 

The  iliKTilli-il  oil  of  calamus  is  ftntf  mentioned  in  the  price  ordinance 
of  Fi.iniourt  of  L582ahd  in  the  Diapeneatorium  Noricum  of  1589,    The 

•  j  of  oil  obtainable  upon  distillation  <»f  the  rhizome  was  determined 


J 
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a1  cbe beginning  of  ii ighteenth  century  by  Hoffmann  and  Net 

;inil  about    bhe  middle  of    bhe  eighteenth  century   by  Cartbeuser.    TV 
tii  — *  *  investigations  ol  tin-  "il  appear  bo  bare  been  made  W  in 

1718    'iiul    by    rl"r« minis.  1« »rlrf  in    1.808.      Later    examinations    mi 
Miiriius  in  1832,   Bchnedermamn   in   1842,    Gladstone    in    L863, 

KurbatOW  in    L878. 

Pbbpaba.tiO'N,    The  rhizome,  which  contnlns  "il  in  nil  its   >■ 
collected  late  in  suroiner  and  in  fall.    Upon  distillation   ii 
which  contains  70—75  p,  c,  of  water  yields  about  0.8  p«  c,   the  d 
u  unwind  rhixome  about   1.5—8.6  p,  e.  of  oil.    The  root  hark  ae 
Hi.-  peeled  poofea  nrben  dried  and  distilled  by  themselves  prod 
yield  than  the  onpeeled  rbieome.    a  plausible  explanation  seems  bo  bt 
thai  when  peeled,  the  rhizome  is  rut  iota  thin  strips  whereby  oil  is  Ion 
by   both    volatilization    ;iml    rssixufli  -;ii  ii  hi.    A   calamus   oil    of  inferior 
quality!   with   properties  deviating  from  those  of  the  l  <- 

distilled  In  Qalicia. 

On  account  ol  ite  aroma,  calamus  <>ii  is  used  in  the  mauufacti 
liquors  and  of  snuff ,  and  Bnda  less  apphentiou  than  lonni'ilv  m  :. 
medicine  ami  the  preparation  of  household  remedies. 

CoMposmoN.   since  1882  calamus  oil  baa  been  examined  repeatedly1 
The  results  obtained  so  Car,  however,  do  not  afford  »  satisfactory 
.~ii.ii.-li r  Into  ite  chemical  mature.    It  is  not  even  known  what  substi 
constitutes  bhe  hulk  ol  the  oil.  much  less  bo  what  its  peculiar pr« 
are  due.    The  investigation  of  Kurbatow8  (1874)  revealed  the  preseoee 
■  a  6  p.  c.  of  a  bsrpene  (Ciofiie)  boiling  at    158—159°,  which    rii 
ftuliil  derivative  with  dry  hydrogen  chloride  melting  at   88°,      Tii 
this  melting  point  ta  extremely  low— pinene  hydrochloride  melti 
—it  is  probable  that  this  berpena  i*  Identical  with  pinene, 

Fraction  255—258  ,  sp.  jr.  0-9^2  al    I  r   and  constituting  l 
of  the  oil,  contains  a  sesquiterpene  blial   does  not   combine  i"  Fi 

dline  derivative  witli  hydrogen  chloride.      At  s   still   hi 
perature  ■>  blue  oil  distills  over.    The  highest   boiling  fractioi 
a  subtance  (phenol?)  which,  in  alcoholic  solution,  produo 
brown  color  with  ferric  chloride  (Flflckiger*). 


■  i  Ifartin  11609),    LMMs'i   aaoalvn,    i.   pp    2tt*  ft    28S.  —  Sehn-drniiami 
iiii-i.  ii..   ii.  p.  §74.  —  OJadatonfl  (18041,     loorn.  Cham.  Boe.,  it.  p.  I.  fall 
1MB,  im-    "•"'■    147 

J)   Uebia'l  Ann  aim,  17».  |i    I-     Thr  olrtpr  Mtntonioita  nrr  U>  bn  arrepUMl  with  i 
inr  mm  -I  Hi.  in.  like  tbOM  ••(  Gladntone,  &w  evidently  ha*«d  on  adi 

■ .    P  ii.'i  rmiwognnalp,   p 
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auras  oil  alia  contains  aaponifiable  substances  and  i  amali 
amount  of  on  alcoholic  substance  as  beooruee  app&real  from  the 
saponification  Dumber  (40—60)  niter  acetylisation, 

Pbopebt^bs.  Calamus  oil  is  somewhal  viscid  in  consistency,  of  jh 
yellow  in  brownish-yellow  color,  poaoenooo  a  camphor-like,  nromi 
odor  and  ,!  i  orrosponctiug  bitter,  burning,  spicy  baste,  lis  sp,  gr.  is 
0.06(1  r<.  0,970;  angle  ol  rotation  «D=  +  1<>1  to  -f  31°;*  saponification 
number  16 — 20,  after  acetylisation  1" — •"»•■.  Calamus  oil  w  soluble  in 
almost  nil  proportions  in  90  p,  c.  alcohol,  but  rather  •  limVulth  soluble 
in  more  dilute  alcohol.  CM  a  BO  p.  c.  alcohol  about  l.ooo  parts  are 
necessary  \<»  effect  a  clear  solution.  (Tin--  solubility  of  bhe  Japanese  oil 
desaribsd  below  is  very  different.)    Upon  distillation  of  a  normal  calamus 

oil  nothing  ■•■ over  below  1T<»°;   between    1  T< » — 27"»    32  p.  c,  were 

obtained;  from  275—800°,  60  p.  <■.;,  leaving  ;i  residue  of  *  p.  a, 

\,\  wu\  a  tu  in.  Owing  bo  the  laci  of  knowledge  of  its  chemical  coia- 
iiini].  the  examination  of  calamus  oil  is  confined  principally  bo  the 
■niiiinitic.il  of  iis  optical  rotation,  sp.  gr.,  and  solubility  in  90  p,  d. 

•  i«  'I- 

Ailntti>i-Mlii)iis  llui1    i-iiniiul    bfl    readily    reCOgniced    by    their  mlor  an 

barpen tine  oil,  cedar  wood  oil  and  gurjun  balsam  oil.    Thsftrel  mentioned 
recognised   by  a   tower  sp.  gr;  and  angle  <>i  rotation,  and,  if 
present    in  lazge  quaafcity,  by  Hi^  diminution  of  solubility  in  90  p.  a 
alcohol,  and  by  fractional  distillation. 

Cedar  wood  oil  and  gurjun  balsam  oil  nmy  izniuence  the  sp.  gr.  but 
little,  init  reduce  the  dextrorotation  materially  or  change  il  to  laevo- 
nit.'itioii,  Tli^ir  presence  inny  further  l*»  indicated  by  their  sparing 
ability  in  90  p  c  alcohol.'  Inasmuch  as  tin-  boiling  points  of  both 
oil*  Hi-  within  ill*'  limits  of  thoHp  nf  calamus  oil,  they  cannot  l*j  recog- 
nisad  by  fractional  distillation. 

55.     Oil  from  Calamus  Herb. 

The  fresh  green  parte  of  calamus,  Acorns  eaJamna  L.,  yield  upon 
distillation  with  water  vapor  an  ofl  which  closely  resembles  thai  from 
bhe  rhisome.    Its  sp.  gr.  is  0.964;  «d  =  4- 20*  I  V.* 


i|  B«rlehl  ton  s.  &  Co.,  Apr.  L8S6,  p    LB. 

*i  The  limEif  i.i  rotation  ol  tba  OaHdM  all  i»  freqntntl]  lowet  Eh« 

i  l-it- til    vi.ii  S,   a,   Co.,  Apr.   18911.  p.  16. 

'  i  Keri.hl    van  V|>r.    188T,   D.   B   Ol   t*0li 
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56.   Japanese  Calamus  Oil. 

Japanese  calamus  root,  which  does  not  differ  morphologically  from 
the  ordinary  rhizome,  iH  probably  derived  from  the  same  plant  as  the 
latter.  It  is  possible,  however,  that  it  is  derived  from  Acorus  spuriosus 
Sehott,  which  is  common  in  Japan  and  the  rhizome  of  which  is  said  to 
scarcely  differ  from  that  of  -4.  calamus  L.  (Holmes,1  1879). 

The  Japanese  root  is  much  richer  in  oil  than  the  common,  con- 
taining 5  p.  c.  The  oil  has  asp.  gr.  0.992  and  boils  from  210—290°. 
Collected  in  two  fractions,  the  lower  one  possessed  the  characteristic 
calamus  odor,  whereas  the  higher  boiling  one  had  the  odor  of  sesqui- 
terpenes.2 

Japanese  oil  is  more  readily  soluble  in  alcohol  than  the  German. 
1  p.  of  the  Japanese  oil  dissolves  in  500  p.  of  50  p.  e.  alcohol,  the 
German  being  soluble  in  not  less  than  1,000  parts.2 

57.    Cevadilla  Seed  Oil. 

Sabftdilluunendl. 

This  oil  is  obtained  by  distillation  of  the  comminuted  seeds  of 
Salutriilla  officinalis  (Lilhieeue),  or  of  the  fat  obtained  by  benzin  extraction 
in  the  preparation  of  verntrine  (Opitz.3  1891).  The  yield  from  tin-  hvsli 
seed  is  about  0.82  p.  c,  from  old  hp*h1  much  less.  Tin*  sp.  gr.  lies  l>e- 
tween  0.902  and  0.92H.  Upon  distillation  the  bulk  passes  over  lietwwn 
190 — 250°,  the  esters  present  being  largely  decomposed.  After  saponi- 
fication the  oil  distills  principally  between  220—250°,  [«]j=  — 0°10'. 

From  the  alkaline  saponification  liquid,  oxymyristie  acid  ('uHogOx. 
(m.  p.  51°).  and  veratrie  acid.  CdHioOj  (in.  p.  179—180°),  have  been 
obtained.  These  acids  seem  to  be  present  ill  the  original  oil  as  methyl 
and  ethyl  esters.     Lower  aliphatic  aldehydes  have  nlso  been  found. 

58.    Aloe  Oil. 

The  faint  but  characteristic  odor  of  aloes  is  due  to  a  minute  quantity 
of  volatile  oil.  I'pon  distillation  of  500  lbs.  of  Barbadoes  aloes  from 
Alofl  vulgaris  Lam.  var.  Alor  harbarfensis.  T.  and  H.  Smith  &  Co.  of 
London  in  1880  obtained  2  rl.  dr.  of  oil.  It  was  a  light  yellow,  mobile 
liquid,  sp.  gr.  0.N«:|.  b.  p.  200— 271°.* 


i)  Phann.  Jiiurn.,  III.  10,  p.  l<»Si.  at  Awhlv  d.   Pharm.,  229.  p.  205. 

»)   lierlcht  von  S   &  Co.,  Apr.  1SH«»,  p.  7.  ■*)  Pharm.  .loum..  Ill,  10,  p.  013. 


Oils   (A    lilr    1. 1 1 1;  K ->■'.!'■. 


w:, 


59.    Xanthorrhoea  Resin  Oil. 

I   '>ii     distillation    of    thr    Australian    yellow    xauth.oiTb.Qea    n'sin 

•  iid  renin,  yellow  grass  tree  gum)  from  X&nthorhoea  baatile  R.  Br. 

•  1M--I  &  Go.J  obtained  0.37  p.  e.  ol  n  yellow  nil.  storax-like  in  odor. 
i     0.937,  "[.  — -'5  It'.  BaponiflcatioM  number  74.3,  acid  number  i ,9, 

imber  69.4.    The  free  add  was  isolated  by  shaking  witli  dilute 

»u  hydroxide  solution  and  recognised  by  means  ol  its  melting  point 

as  I'iunamio  arid.    From  the  saponification  lye  cinnamic  aeid  was 

f  in  i-onsiderable  quantity,  200  j:-.  of  oil  yielding  about   Ji>  g. 

amamic  acid  recrystallited  from  water. 

"lie  saponified  oil  boiled  between  145 — 2408.    From  the  low  boiling 

•  his  a  fraction  145—150°  possessing  the  properties  of  styrene  was 
i  rii.  Upon  the  bromination  In  a  cold  ethereal  solution  styrene 
» 1 1 1 i 1 1« ■ .  in.  p.  74—75°,  was  obtained  in  Him-  needles, 


60.    Garlic  Oil, 

"  I  urn  distillation  of  the  entire  plant.  Allium  sativum  \...  0.005— 0.009 

nf  an  nil-  ;ii-f  obtained,  whicli  i"4  yellow  in  color  and  possesses  b 

disagreeable   garlic-like  odor.     Sp.   jsr.    L 046— 1.057;    optically 

•ivi.. 

rii<-  oil  was  first  examined  chemically  in  1844.  Baaed  upon  this 
Donation,  Wi'rthHm*  arrived  at  the  conclusion  that  garlic  oil  con- 
il  principally  ol  allyl  sulphide  <»V.li.-.  i-s.  This  view  was  held  for 
50  years  and  has  passed  into  all  text  books  without  being  pul 
i  trf'nt  in  a  single  instance. 
When  Semmler4  reexamined  the  <>il  in  1892  the  fact  wan  revealed 

garlic  oil  does  aol  contain  a  brace  of  ally!  sulphide.8 
analysis  revealed  the  presence  of  sulphur  besides  carbon  and  hydro- 

iilsu  the  absence  of  oxygen  and  urtrogen.  Inasmuch  as  the  nil 
imposed  when  distilled  under  ordinary  pressure  it  was  fractionated 
vt  reduced    pressure.     Under    Hi  nun.  pressure  it  distilled  between 

■125  .    Bemmler  isolated  the  following  subetai s: 

l      A  disulphide  OsHisSa  (abt,  6  p.  o ■).  '»-  \>   66— 691   under  If,  nun 
lr  \*  probably  allyl  propyl  disulphide,  I  -J !..s  —  st':lllT. 


Berkhl   v. in  s.  &  Co.,  Oct.    LS9T,  p.  W'. 

ft.Tirin  ,,,11  s.  jt  r.,.,  Oct.  L8S9,  p,  :•_';  sad  Oct.  L89Q,  p.  MS. 
I.Ii-IiIit'm  Aiiiuik-ii.  .".I     p.  989. 

•  [.    I'Imi  r  Hi . .    280,   p.    134. 

This  tintiimlly  dllJMMM  "I  the   mi  .'i  i, -tilth--  eoi rnJDR   ■■ilirr   oUl    mii  |i|ihhim|    Iii   Im' 

wiih  garlic  on,  hui-Ii  iih  triuKi.  ol  Thius/t!  mfimam  i.   mni  AlllMri*  oMetnmll 
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2.  A  disulphide  C0H10S2  (abt.  GO  p.  c.)  constitute  the  bulk  of  the 
oil  and  is  the  bearer*  of  the  pure  garlic  odor.  Sp.  gr.  1.0237  at 
14.8°;  b.  p.  70—81°  under  18  mm.  Its  constitution  probably  is 
Cs  H5S — SC«  H5 . 

3.  A  substance  C«HioS8  (abt.  20  p.  c).  Sp.  gr.  1.0845  at  15": 
b.  p.  112—122°  under  16  mm.  Probable  constitutional  formula: 
CgH  5S — S  —  SC3H5. 

The  residue  shows  a  still  higher  sulphur  content  and  possibly  ha* 
the  composition  CBH10S4. 

Inasmuch  as  allyl  sulphide  boils  between  36 — 38°  under  15.5  mm. 
pressure,  and  the  first  fraction  of  garlic  oil  between  60 — 65°.  the  presence 
of  allyl  sulphide  in  garlic  is  excluded.  Neither  could  the  sesquiterpene 
of  Beckett  and  Wright,1  b.  p.  253.9°  be  found  in  the  oil  examined  by 
Semmler. 

61.    Onion  Oil. 

The  pungent,  persistent  odor  of  the  garden  onion,  Allium  cepa  L.  i* 
due  to  a  volatile  oil,  of  which  ai  yield  of  0.046  p.  c.  is  obtained  when  the 
entire  plant  is  distilled.2 

Onion  oil  is  a  dark  brown,  mobile  liquid,  sp.  gr.  1.0410  at  8.7° 8  «»r 
1.036  at  10°;-'  «D  =  —  ~>°. 

Inasmuch  as  the  oil  is  decomposed  by  distillation  under  ordinary 
pressure,  this  operation  must  l>e  conducted  in  vacuum.  Under  10  mm. 
pressure  the  oil  distills  almost  completely  between  64 — 12."i°.  According 
to  Semmler8  the  principal  constituent  is  a  disulphide  C0H12S2  (b.  |>. 
7.1—83°  under  10  nun.,  sp.  gr.  1.0234  at  12°)  which  upon  reduction  with 
zinc  dust  is  converted  into  a  substance  (\1H12S  (b.  p.  130°).  Nascent 
hydrogen  reduces  C0H12S2  to  (V1H14S2  U>.  p.  08 — 69°  under  10  mini. 
The  oil  also  contains  a  higher  sulphide  which  zinc  dust  reduces  to  the 
compound  ('0H12S.  Finally,  another  sulphur  compound  was  found  in 
onion  oil  which  is  possibly  identical  with  one  of  the  high  boiling  com- 
pounds of  asafetida  oil.  Neither  allyl  sulphide  nor  terpenes  are  contained 
in  onion  oil  any  more  than  in  garlic  oil. 

62.    Oil  from  Allium  Ursinum. 

Barlauchol. 
All  parts  of  Allium   ursinum   L..  leaves,  flowers  and  corms,  posse** 
an  extremely  penetrating  garlic  odor.     I'pon  distillation  of  the  entire 


«)  Journ.  (ht'in.  Xoc.  1,  p.   1.  *)  Archlv  d.  Pharm,,  280,  p.  448. 

»)  iiericht  von  S.  &  Co.,  Apr.   1889.  p.  44. 
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plant  u. 007  y.  c.  of  mi  oil  la  obtained  which  in  highly  refractive,  and 
of  ii  dark  brown  color  and  burning  baste,  lis  odor,  though  garlie-liks, 
I-  quite  distinct.  8p.  gr.  L015a1  18  .  It  boils  almost  Bntirely  between 
and  108°.  ancording  bo  9emniler]  i\  eonaiflte  prinicipaUy  ol  dnjl 
IphitK  i  H?:l  H—  H-rHil'H:-  {b.  p.  101°,  Bp.  gr.  0.0125).  In  addition 
uil  contains  vinyl  polysulphides,  also  braces  of  .\  msrcaptan,  and 
an  alil'liv ■!'•  not  yel  characterized. 

63.     Saffron  Oil. 

OaiGW  ami  History.  The  spicy  stigmas  oi  fcbfl  saffron.  Crocus 
.-.iri\ns  L.,  N.  0i  lri'l-"-r:ic  were  used  im-iliriii  ml  tor  1  heir  color  ami 

or  during  antiquity,  and  up  to  the  middli*  ages  were  regarded  n*  ihh' 
..I'  i  be  mom  valued  spines. 

The  distilled  oil  of  saffron  ifl  Brsl  mentioned  by  llyff-  and  flesner,* 
and  is  enumerated  in  the  municipal  price  ordinance  of  Nfjrnbergof  L613. 
The  older  medical  treatises  do  not  mention  it.  The  yield  was  apparently 
Heel    determined    in    L67CU     Saffron  and  its  constituents  were  further 

pined  by  Lagrange  and  V«>i:<-i  in  i*i<>.5  In  1821  Henry  examined 
tin-  coloring  matter  of  saffron  and  arrived  aj  t3» conclusion  flint  (he 
yield  of  oil  was  almost  doubled  11  tor  every  ounce  of  saffron  8  ox.  of 
common  salt  and  4  ox.  Of  potassa  are  added  to  t in*  ;i.|iic«>un  diHtillate." 

Preparation.    I'hopertikh   ami  Composition,      ['pon   distillation   of 

Oil  with  water  in  a  CUrrenl   Of  i-urbon  dioxide  ;i  small  iimonnl  of  an 

oil  is  obtained  which  i*  but  slightly  yellow  in  color,  and  poasosaofl  an 
intense  saffron  odor.  It  readily  abeorbe  oxygen,  becoming  viscid  and 
bi  i  vn  nisfa  in  color. 

An  elementary  analysis  give  figures  ngn-emg  with  tin-  formula 
I  n.Hin.  The  bulk  of  the  oil.  therefore,  seems  to  consist  of  b  terpens.7 
This  also  resulte  when  the  aqueous  solution  of  pScrocrocinj  bhe  bitter 

triple  of  saffron,  is  heated.  The  reaction  is  supposed  to  be  expressed 
by  the  following  equation : 

OtsHseOit  4-  HLsO  =  fJOsEtsOi  4-  9Cte&u 

Plcriifroolri  \V«tw  Crocone  Ttrpta*. 


ij    Llrlilg'H  Annalen,  341,  p.  yo. 

-'i  Neu  gmui  Dcnttlllrbaeta,  tol.  ihh. 

3)   Kin  kOatllrlier  S-hata,  f.>!    292. 

*;  Hiiiudi.  ''roGolufflii.    Dbunrtatlo,  Jeaae  ltl7l. 

»)  Aon.  do  Ohim.,  B0,  •».  185.— TroiniuridortCa  Jouru.  d.  Pharm..  at,  I,  p.  90S 

•)  TrommBtlorlT'H    Xi-ii»-h  Jritirn.   il.    Pharm.,   6,  p.  65.  —  Berl.  Jahrb.  X.    Pharm .,    .'1. 

Ji  In mt much  its  the  twrpenea  poH«o«»  but  a  illpht  odor  It  hwiiih  probable  that  the 
ch«raet*rintlc  rtaffmti  <id»ir  Is  One  to  the  prwiin-  nf  u  nm/tll  amount  of  an  oxygonnM"! 
aub  stance. 
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64.,    Orris  Oil, 
Oleum  1  rid Is.  —  Irisill.  —  Essence  d'Irta  concrete.    Beam  «le  Vlolettee. 

Ohioin  anii  PbBF auatiov.     Tin*  Steam   distillation  ad   flu-  iliiz<> 
white  Hag  for  the  production  of  orria  oil  is  n  practice  of  modem 
Orris  nini  itself,  however,  has  been  used  since  antiquity  on  acooun 
it*  miiii  Fragrance  and  taste, 

Iris  ger lu.-ntif.-i  l,.,  /  pallida  L,  and  /.  Soreat  in.-t  are  the  three  specfei 

Ol     /n'.v     V   <>,     Irhl:rcr;ir.    wliirli     urc     indigenous    In    the     Mediterranean 

runtries.    In  these  as  well  jih  in  central  European  countries  I 
cultivated  and  widely  distributed  as  decorative  plants. 

W 1 1 i 1 1 ■  lag,  especially  tin*  flrsl    two  species,  is  cultivated  for  con 
i tii m-' -i: 1 1  purposes  principally  in  the  province  of  Florence,  the  distr 
Greva,  Dicomano,  PelagOi  Regello  Bagnoa  RipoM,  Pontassieve,  Bolhuen. 
S.  CiiMiiniui  in  \'.-il  <li  !VsH  and  M«int<'S|ii'iToli  being  the  principal  a 
Tin-   besl    tool    is   being  cultivated   in    Hie   communitiee  B.   Polo  sod 
CasteUina  belonging  too  the  Grew  district. 

The  cultivation  hoe  gradually  extended  to  the  neighboring  prw 
of  Florence  which  •produce  an  equally  good  product:  in  Aresso,  * 
Franco   di    Sopra    and    Lore  DSuffenna  in   the  province   of   arena 
Qrasseta  in  ilm  province  of  like  name;    in  Faenxa   in  the   proviso 
Ravenna;  and  in  Terai,  in  the  province  ol  Perngia. 

Orris  ion)  is  cultivated  cm  lulu  and  the  slopes  of  mountains- 
iu  the  vnlli-vM— mostly  in  large  sunny  clearings  or  in  rows  ami  i 
grape  vines,  and  bd  seldom  in  extended  fields.    It  flourishes  in  >'■ 
.in  soil.    I  sni.llv  the  rhtaome  ie  harvested  after  three  years,  bt 
price  in  high  it  is  cut  when  two  years  old.    Tin-  freshly  cut  rhiso 
laid  in  water  to  facilitate  the  peeling  and  then  spread  on 
dry,  :i  process  thai  requires  about  14  days. 

What)  dry.  the  rhizome  is  turned  into  the  form  in  which 
osed  For  teething  or  into  rosaries.  The  powder  ia  used  in  the  pi 
of  sachets.  The  less  well-shaped  roots,  Fragment*  and  wastec 
1 ling  and  cutting  of  tin-  dried  rhizome  are  sold  For  the  distillaou 

.  ii  orris  oil. 

The  principal  places  of  export  of  Italian  or  Florentine  orris  roc 
Livomo,  Verona  and  Triest. 

Fur   i  In-    purpose    of    distillation    Tin-    Florentine    roo 

exclusively  employed.    The  Veronese  i i.  derived  Frora   Iris 

is  interior  ami  seldi ised  tor  distillation.    Still  poorer  is  the  &I< 

or  Mogadon  orria  root,  also  derived  From  /.  gernmnicH,     It  is  darker  in 


Oih  of  rhf  Iridnceae, 


i-olor  .- 1 1 j •  I  baa  inn  a  tatnl  odor,  in  order  to  render  it  lighter  in  color 
ii  is  some!  init'M  bleached  with  sulphur  dioxide,  thus  rendering  ii  unsuitable 
i-  »r  disi  illation. 

Occasionally  Indian  root1  baa  appeared  in  the  London  market. 
It  was,  however,  of  such  poor  quality— due  probably  60  poor  methods 
1. 1'  coiled joti  and  treatment— a*  i"  be  uniii  for  distillation. 

I  [>on  steam  distillation -  orris  pool  yields  bni  •».  1  to  0.2  p.  c  ol 
volatile  oil.  The  distillation  is  rendered  ilittirult  and  tedious  t ».v  i lie 
frothing,  due  principally  to  the  higta  starch  content  ol  the  rhizome.  To 
Facilitate  distillation,  the  addition  oi  sulphuric  acid  has  been  suggested, 
whereby  the  starch  is  partly  converted  into  sugar.  This  process,  how- 
ever, -ii'l  not  stand  0)6  teal  of  experience,  inasmuch  as  it  affected  the 
1  kJoi  of  the  oil. 

On  account  oi  the  small  yield  and  high  price,  the  use  ol  the  oil  is 

■  \   principally  bo  finer  perfumery.     In   recent    years,  orris  oil  in 

need  together  with  ioxtone  in  the  preparatioii  0!  artificial  violet  perfume, 

PaoPSBTtBS.    Orris  oil  is  a  yellowish-white  to  yellow  muss.  of  rather 
firm  consistency  al  ordinary  temperature,  and  •■"!  intensive  odor  remind- 
ing ol  the  dried  orris  rout  {Veilchenwumet)',  it  malhi  &1  about   11—."'" 
1  '-.v.    01    reOowiBh-browD    liquid.8    Orris  oil    is  Blightly   dextro 
»te.    The  add  number,  about  218—222,  corresponds  bo  85— 90  \>.  <■. 
<-»f  myristic  acid.    The  saponification  number  is  2— u. 

Composition.  The  bulk  of  orris  oilynhont  65  p.  < ..  is  composed  of 
til**  completely  odorless  myristic  at  iil.'f'rin'  Ihmkt'  of  1  !■#»  violet  odor  is 
iron"-, i«(  ketone  ol  the  Fonuule  CisHsoO  [Ttamann  and  Krfiger,8  1899). j 
Betnjjlfl  these  two  constituents,  thn  oil  contains  small  amounts  of  the 
methyl  eater  of  myristic  acid,  oleic  acid  and  its  asters,  also  oleia 
aldehyde. 

the  preparation  ol  the  Irons,    the  rhizome    is  exhausted   with 
ether,    and  the  ethereal  residue  is  distilled  with  water  vapor.     In    the 


1     B*rleb1  ran  Bsbtnrael  a  ''•>.  Ocfc  ISM,  p,  » r. . 

»1   Prof.   BL   Hlrxel  In  hla  "TollefctlUhCbemto,"  4.  «-il.   (1808),  p.  9  IB,  hImIph  that  orris 
0t]  i'iimii"!   in-  the  niirmnl  distillate  of  orrta  i*unl.    tacaUM  myrlntlc   SSfd   la   BOl    rolatlll 

with    vviit.-r   rap  or,     Tin-   (<i«M,   lm«vvi-r,   I*   ihnl    il">'  "II  I"  obtnlll<>l    l>y    *t«mi»    illnr  llln  c  i-.u 
.mil     kIii;.'    mvilMtlr    ni'Ul    in   IIh    iirinrlpal    citiiKllUii'ii  I ,    MtyBVI   i-  ii  ri    be    mi    doubl    (Juut    Ltie 

i  rolaUta  «vhh  water  vapor  midor  the  e<>n<liti<TiH  under  wblfib   the  'U«tilliition  in 
.  i.iiiiii.-n-'i 

3)  in  urdur  to  avoid  detrimental  oyer  beating,  the  oil  i*  meitui  by  filacbur  (be  bottle 

lit    vmini    water  having  a  IciupiTiiiur*  "f  iilnnn    ,"."■— fHl- . 

«■  FIDeUtw   (18?$),   arablv   -i    Pbaria.,   208,  p.  -mi.     Ol  older  nSsraneea  cmnp. 

V'ujci'l,   Jonrn    dk-   I'tirirm..   II.    1,   |i.    IHH;  TroniniHdorlT'H  .loiirri.   <l.    I'linrm.,   24,  IF,   p,   *S4; 
nml   OW04M,  JoUra.  fie  Pluirm..   II,   J  1 .  p,  181;  uml    1.1«I)Ik'm  A  iimil-u,    18,  p,    1 

•     1 1.   1'UT.V 
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residue  there  remains  a  part  of  the  myristic  acid,  iregenin,  iridic  acid, 
and  esters  of  myristic  and  oleic  acid,  whereas  part  of  the  myristic  acid 
ami  its  methyl  ester,  oleic  acid  and  one  of  its  esters,  and  oleic  aldehyde 
distill  over  with  the  irone.  Upon  repeated  steam  distillation  of  the  first 
distillate,  irone  passes  over  first  and  can  thus  be  separated  somewhat 
from  the  other  constituents. 

The  irone  is  farther  purified  by  converting  it  into  it*«  phenyl 
hydrazone  and  regenerating  it  by  means  of  sulphuric  acid.  Perfectly 
pure  irone  is  obtained  by  converting  it  into  the  erystallizable  ironoxinw 
and  regenerating  it  by  means  of  dilute  sulphuric  acid. 

In  the  preparation  of  irone  from  orris  oil,  the  myristic  acid  is  fln»t 
removed  by  shaking  with  dilute  potassa  solution.  This  solution  is 
shaken  with  ether,  the  ether  extract  distilled  fractionally  with  water 
vapor  and  the  irone  purified  as  stated  above. 

Irone  has  a  sp.  gr.  of  0.939  at  20°.  boils  at  144°  under  16  mm. 
pressure,  and  in  a  100  mm.  tube  turns  the  plane  of  polarized  light 
about  40°  to  the  right.  In  water  it  is  almost  insoluble,  but  readily 
soluble  in  alcohol,  ether,  chloroform,  benzene  and  ligroiu. 

The  odor  of  pure  irone  is  pungent  and  in  a  concentrated  state 
seems  to  differ  entirely  from  that  of  the  violet.  The  latter,  however, 
becomes  apparent  when  irone  is  dissolved  in  a  large  amount  of  alcohol 
and  the  solution  evaporated. 

Adulteration*.     A  liquid  or  semi-liquid  oil  is  sometimes  found  in 

commerce  under  the  name  of  orris  oil.   which  has  been  obtained  from 

orris  root  by  distillation  with  cedar  oil  or  other  oils,  or  which  is  merely 

a  mixture  of  such  oils  with  some  orris  oil.    Several  years  ago  a  mixture 

I 
of  97..">  p.  of  acetanilid  and  2.o  p.  of  orris  oil  was  brought  into  commerce 

as  ■•irisol"  and  sold  at  an  enormous  price. 

65.     Curcuma  (jK 

Okiuix  and  Preparation.  The  curcuma  plant.  Curcuma  iongn  L.. 
X.  ().  Z'mxibfnicMc  is  indigenous  to  southern  Asia,  and  is  cultivated 
on  account  of  the  yellow  dyestuff  which  it  contains,  in  India  and  in 
southern  mul  eastern  China.  Upon  distillation  with  water  vapor, 
curcuniii  root  yields  ."» — ."».."»  p.  c.  of  volatile  oil. 

Properties.  Curcuma  oil  is  an  orange-yellow,  slightly  fluorescent 
liquid,  which  has  a  slight  odor  of  curcuma  and  a  sp.  gr.  of  0.942.  With 
%  to  1  vol.  of  90  p.  c.  alcohol  it  produces  a  clear  solution  which  is 
rendered  milky  upon  the  addition  of  more  alcohol. 


GQg  <>t'  iff  ZingibQi 
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i'iiMrnsiTio>,  According  to  Bofley,  Etaida  and  Dau.be1  (1868)  cur- 
cuma i»ii  begins  i"  boil  at  aboul  SSSiO0  and  is  in  n->ni|iti  ■■■■  idmllition  nt 
250°.  Above  this  temperature  decomposition  takes  place.  Upon  the 
addition  o!  ammonium  sulphide  to  fraction  280— 5150°  Isney  obtained 
crystals   which    were   regards  irvone   bydrosulphide.     Fliickiger* 

(1876),  however,  could  not  obtain  •»  hydrogen  Bulphide  addition  product 
wirli  any  oi  r  1 1> •  fractions,  rims  indicating  the  absence  of  earvone, 

Jackson  and  Menke*  (1882)  analysed  the  fraction dietilling  beta 
198 — 108  under  60  rum.  pressure,  assigned  to  ii  the  Formulfi  CieHasO, 
and  called  it  turmerol.  Ir  i>  an  alcohol  which,  yields  a  chloride,  turmeryl 
chloride,  with  strong  hydrochloric  acid.  Its  sp.  gr.  is  0.9016  at  17°. 
[«],>  =  -4*88.52  .  Dnder  ordinal1]  pressure  turmerol  bolls  at  285— fl90° 
with  decomposition.  With  an  excess  of  hot  permanganate  solution  ii 
is  oxidised  to  fcerephthalic  acid.  Chromic  acid  yields  different  oxidation 
products  Ivanow-Gajevskj  '  obtaini-d  Viilcri.-iiiir  and  cnproni'-  ;i- i>l> 
iruin  fraction  280—890°,  The  lowest  boiling  portion  of  cnrcnma  -iii 
consists  of  phellandrene.0 


66.    Oil  of  Zedoary. 
Oli'tim  Zi'ilorini'.-Zihvfrwiirzeli'jl.— EfttSDM  <le  EidMtrS. 

OrxoIH  anh  Hihtokv.  Tli'1  rhizome  of  tlu*  xin^ilH'rureoiiw  plant 
Corcunta  todoniia  Boscoa  {C.  xerumbet  Roxburgh)  is  a1  present  brought 
into  con^kfi't-H  from  Ceylon  via  Bombay.  The  plant  das  been  cultivated 
in  the  inland  tor  u  loiur  period  because  some  of  the  inhabitants  are  fond 
of  ii  as  a  regetable  (Flfickiger;*  Dymock*). 

Tin*  distilled  oil  >>i'  zedoary  la  tost  mentioned  In  the  pries  ordinance 
•»f  Berlin  of  1574,*  to  those  of  Worms  and  Frankfurt-on-the  Main 
1582,  also  in  Hi"  Dispensatoriura   Noricum  of  L56P/.     f&xaniinationa  as 
to  jrisld  and  propertiea  of  the  oil  were  later  mads  by  Neumann0  (1785), 
Denne")  (1779)  and  QeoArayU  (1757.) 


'.  .luiirn.  I    |.i.  I  Item.,  108,  r'-  »7*.    Jahresb.  r.  Pharm.,  L8Sd,  p.  ST. 
•1   Berii-htr.  ■!,  p     170. 

I  ma   i  Iww   Joum,    i.  p,  SSS. 
».    Berteoto,  ".  p    I  103, 

r.,   Ii.-n.ni    ron   a    .v    Go.,    Oet.    18SO,   p.    17. 
«»i  PbKrmasojpioalf,  p.  hum. 

:.    UatCri '<H'-ll    <•(    \Wnt«'m    Inilin,   |i.    7"'-'. 

rtlmaHo  inatoiiae  medleae . . .  in  grattara  k'obbbi  bbbUcbbi  dhritsSBm  Marchlae 
BdmBdmSBrgnuriB.    Aotore  Ifatthavn  Ftaceo,    BaroUal  UFT4 

»)  iM.i-irliiiK'.-  Almriimi-li  Nlr  HchrldfikanBttor,   LTSS,  |i.   11* 

nil V  ChfflwtaehM  Journal.  8,  p.  -" 
•  i*  Trni -oiiiiH  ilc  materia  medics,  vol.  8,  p.  SSS. 
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l'UOI'EUTIES    A  NO    CoMI'OHlTION.      Oil     Of   Z-vlnaiV    l.~    ;i    BOOlSVfa 

oilv  Squid.    In  iliin  l..  :  greenish  in  fchit  I 

strikingly  greenish  black;  in  transmitted  light  its  color  i-  i ■  ■•  I ■  1  i -! i 
odor  reminds   of   thai    of  ginger,    but    differs    from    the    I 

camphor-tike  odor  doe  to  the  presence  of  cii I.    ftesp.  gr.  is  0.890 — I  Dl 

The  [-. .  1 ;  i  r  ■  1 1- \  power  has  nol  yet  I n  observed  on  account  of  I 

coloi  oi  the  oil.    It  it  soluble  in  1'9— 1  vol.  of  BO  y.  ••   alcohol 

l  pen i  distillation  only  b  small  amount    of  oil    comes    over   ; 
340      In  thifl  fraction  oinsol1  was  shown  to  i"1  presenl  by  me 
hydrobroraide.    The  buft  of  tin-  oil  distills  between  240—300     b 
amount  jiIiow  :ui(» 

67.    Kaempheria  Oil.. 

K;i'-mjii''-ri;t  rotunda  L.,  X.  0.  Zingiber&ceae,  formerly  soppbei 
RhuomB  tedoarise  rotundas  of  the  apothecary  shops.     Upon  distil 
the  rool  yields  0.2  p,  a  of  $  yellow  colored  oil.-     Its  pie 
Aral  camphor-like,  is  afterward  decidedly  aetragon-like.    The  ap 
tln>    Fresh   oil    varies    from    0.886 — 0.804s   at   26°.     /knothei 
evidently  older,  had  a  ap.  gr.  of  0.045"  at  1"»°.  aD=+l8°4*a1  14" 
Upon  distillation  half  of  the  oil  distilled    below  200°,  and  the  _ 
portion  oi  the  other  h.-ilf  about  240    -'    The  oil  contains  < - •  * )."■ 


68.  Hedychium  Oil. 

The  oil  of  the  flowers  of  Hedychium  corona.hu m  I...  [Zingilh  . 
which  Is  cultivated  i  ■  ■  Javai  has  n  pleasant,  delicate,  but  fain! 
Sp.  gr,  0.869,  an=— 0°28'.4 

From  the  flowers  of  the  Brazilian  plant.   Peckolt8  obtained   ■  >. 
0.029  p.  «'.  ««f  oil,  sp,  gr,  0.600. 

69.  Oil  of  Galangal. 

Oleum  4<alaiuriu'.  —  toilirtuitol.  -  EHHenre  u>  l.almiiru. 

Oman  km  Histouy.  Galangal,  Alpinia  ofBcin&rnm  Hanoe,  [Ziogi 
beracaae),  is  originally  indi^non*  to  the  island  Sai-nan,  h  is  still 
cultivated  in  the  same  and  in  the  opposite  peninsula  Lei-tschou  and  Bbt 
neighboring  coasts,  also  in  Siam.     The   spicj    rhixome  seems  to 


•  >  tlertcht  tod  B.  A  Co.,  Oct  1990,  i- 
•-•.  B'laodi  Plan  ten  tnln  Rultcmur-K,  ' 

Icht  a  on  B.  1  Co.,  Apr.  i  894,  p.  ST. 
*»  Berit-lit  vim  S.  ,v  Co.,   Apr.    1804,  p,  89, 

«i  rimnii.  BnadBebau,  11.  p.  991 
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been  wed   by  jIh-  Chinese  during   antiquity.     11    Is    mentioned    in   the 

.  Ii/mo-v/ms    SusriH;is,    liy    I'hltsnvli    ami    by    Hi.-    !in'i|ir:il    uril.-rs    ..I'    ill." 

middk  ages,    tn  German  literature  H  occurs  since  the  eighth  century. 

The  rhisorae  is  mentioned  in  die  Dispeuaatoriam  Noricam,  bul    the 

•  >il   seems   bo   have  been  distilled  Later.     The  first    mentioii  of   tl U 

ocean  in  the  price  ordinance  of  Frankfurt-o.-M.  oi  1587. 

Production.  I'fuin  distillation  of  the  comminuted  rool  irith  water 
vapor  0.5— J  p.  c,  "i  oil  is  obtained. 

Pbofbbtdss.  Qalangal  oil  constitutes  b  greenish-yellow,  slightly 
viscid  liquid  of  b  oamphor-like  odor,  the  baste  of  which  ie  at  first 
slightly  bitter  then  somewhal  cooling.  The  sp,  gpr.  lies  between  0.015 
and    0.925,    the   angle  of  rotation  between —1°W  and —8°SO'.    I<  is 

inisrilil,-  with  ',  Mini  nmn'  purls  i  •)'  Hit  p.  r.  alcohol;    of    80    p-  <••  alcohol 

10 — 30  parte  are  necessary  to  effect  a  clear  solution.     It   boils  between 
it<>  and  275 

Composition.    The  only  known  constituent  oi  galangal  oil  iBcineol1 
identified  by  means  of  the  hydrogen  bromide  addition  product,    ii    is 
-  constituent  bo  which  the  camphor-like  odor  of  the  oil  is  due. 

70.    Oil  from  Alpinia  Malaccenaia. 

Tin'  fresh  rhizome  (if  Alpinia  mut&ecewtiB  Btoscoe  (L&dja  goaft),  which 
grows  wild  in  Java,  yields  upon  distillation  Yt  p,  e.  ">'  an  oil  with  a 
pleasant  odor.'  Eta  >\>.  gr.  varies  between  1.039  and  L.047  at  27°.  In 
,i  200  nun  ml"-  ii  deviates  the  plane  of  polarised  light  From  0.25 
l.'i  to  the  right.  Upon  cooling,  the  oil  becomes  almost  completely 
solid,   handsome  loujr  needles  (if  methyl  riiuiHiiuifc  lieiiiy;  formed.    Tin- 

leaves  of  tlii^  s.iriip  pl.-tnt    also  contain  uiclliyl  ciniiMiu.tlH. 

71.    Oil  from  Alpinia  Nutans. 
Alpinia  nutans,  Etoscoe,  also  contains  in  its  rhitome  e   volatile  oil,' 

the  sp.   gr.  of  which  is  0.'.K">  m    'J'.*'-'.     \   1m r^   portion    of   the   oil    distills 
beiOW  290*.     Fraction  25.V- l2l>.V  yicMi-.l  upon  saponification  with  m.'tliyl 

alcoholic  potassa  mi  acid  melting  at  18  J "  —  probably  dnnamic  add, 

72.    Ginger  Oil. 
Ot-init  Zingiber!*.  —  IiigweriVl,  —  Ehwucp  At-  (Jiti^-inhiv, 
OlUQOI     ami     QlSTOBT.      Tin-    rhizome-    of    Zingiber  otfiriii.-tlr    EtOSCOfl 

[Amomum  tiogiber  L),  which  is  originally  indigenous  to  southern  Asia 

ii  lie-rich  t  von  S,  A  Co..  Apr    L890,  p.  S3. 
1 1   Ki.ii.  Akai).  v.  WelenHch.  te  AinHtiTilimi    1808,  p,   5B0. 
I   .h.u  I'laat,  h  Baltencorg,  LSVT.  p.  Be, 
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and  which  is  cultivated  there  to-day  as  well  as  in  the  south  Asiatic 
archipelago  and  in  other  countries,  seems  to  have  been  used  as  a  spice 
by  the  ancient  Chinese  and  Indians.  The  Greeks  and  Romans  with  whom 
it  was  a  favorite  spice  obtained  it  via  the  Red  Sea  route  and.  therefore, 
considered  it  an  Arabian  product.  In  the  third  century,  however,  it 
was  already  enumerated  among  the  Indian  products  brought  to  Europe 
via  the  Red  Sea  and  Alexandria.  Ginger  was  introduced  into  the  West 
Indies  by  the  Spanish  about  the  middle  of  the  sixteenth  century.  As 
early  as  1547  ginger  was  shipped  from  Jamaica  to  Spain,  from  Sau 
Domingo  in  1585  and  from  Barbadoes  in  1654. 

The  first  mention  of  distilled  ginger  oil  is  found  in  the  spice  ordinance 
of  Copenhagen  of  1G72.  The  yield  was  determined  in  the  course  of  the 
eighteenth  century  by  Neumann.1  Gesner,2  Geoff roy,8  and  Cartheuser* 

The  rhizome  yields  about  2—3  p.  c.  of  volatile  oil.  At  present 
African  ginger  is  mostly  used  for  the  distillation  of  the  oil.  Of  interest 
is  the  observation  that  ammonia  is  formed  in  the  process.  Its 
formation  has  not  yet  been  satisfactorily  explained. 

Properties.  Ginger  oil  possesses  the  aromatic,  not  very  strong:, 
but  persistent  odor  of  the  rhizome,  but  not  the  pungent  ta*»te  of  the 
latter.     It  is  viscid  and  of  a  greenish-yellow  color. 

The  up.  gr.,  which  lies  between  0.875  and  0.885.  seems  very  low  if 
the  amount  of  high  boiling  constituents  is  taken  into  consideration. 
The  angle  of  rotation  varies  between  —25  and  —45°.  Ginger  oil  is  one 
of  the  least  soluble  in  alcohol.  50—100  parts  of  a  90  p.  c.  alcohol  being 
requisite  to  effect  a  clear  solution.  When  distilled  over  a  direct  flam*', 
the  oil  passes  over  between  155  and  .'$00°.  but  a  considerable  residue 
of  decomposition  products  remains  in  the  flask. 

The  distillate  from  Japanese  ginger  differed  from  the  oil  from 
African  or  Jamaica  ginger.  Inasmuch,  however,  as  but  a  few  kilos  of 
the  rhizome  were  used  in  the  experiment,  the  oil  may  not  have  l>een 
normal.  Its  sp.  gr.  was  as  high  as  0.894 :  its  angle  of  rotation  wa> 
dextrogyrate,  viz.  «n  =  0°  40':  and  it  was  soluble  in  2  p.  of  1)0  p.  v. 
alcohol.    No  positive  test  for  phellandrene  was  obtained. 

Moreover,  an  oil  distilled  in  Japan,5  did  not  differ  in  its  properties 
from  the  ordinary  oils.  Its  sp.  <>r.  was  0.88M,  «n  =  — 20° 52'.  With 
sodium  nitrite  ami  glacial  acetic  acid  it  yielded  a  positive  test  for 
phellandrene. 

i>  fltytiilii  int'dli'ii,  vol.  2.  p.  0HH.  »i  TimtatUM  «k«  mat.  me<l.,  vol.  2.  p.  2H5. 

2|  DIxMi-rtntio  df  XIhkHhmv.     Altilorf,  *l   KU-meiitn  Chymlae,  vol.  2.  p.  02. 

1728,  p.   IS.  »i  Ht-rlcht  von  S.  &  Co..  Oct.  1898,  p.  4<>. 
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i  i i.\t position  m  ginger  oil  only  a  few  of  the  minor  constituents  are 
own;1  ol  the  sUbstsncefi  to  which  the  characteristic  Odor  is  due 
nothing  is  known.  In  tin-  Lowest  boiling  portions  betpenes  aw  Found. 
The  angle  of  rotation  «if  Fraction  155—188°  is  +"08  VW  (opposfb 
direction  to  thai  ol  the  oil).  This  Fraction  contains  dextsro-eamphene 
(Bertram  A  Walbaum*)  When  treated  with  glacial  aeetic  -ii  ill  and 
anlpnuric  acid  it  yi'-hls  mi  acetate  -w  1 1 i « • ! i  upon  saponification  yields 
ieobomeoi  m.  p.  212?.  the  broma]  derivative  of  which  maltB  ;it  71°. 
•tion     1 7i utiiiis  jjhel  Ian  (Irene2    mid    yields'    ;«     nitrite    melting 

at  Lea  . 

Tin-  hulk  of  ginger  oil  passes  over  between  SJS8— £86°  and  eonaistfl 
principally  of  a  sesquiterpene  (Thresh,*  1861)  DibHm,  not  yet  defined, 
which  does  not  yield  a  eoHd  compound  with  hydrogen  chloride. 


73.    Ceylon  Cardamom  Oil. 
Oleum  Cardamom!.— Cej lc»n  Cardamumciml.— Kkhpium*  de  Cardamoms 

Histokv.     Cardamoms,    the  capsular  traits   of   different   species  of 
Ktettarvi   and   Amonmm,    family   Zir>jL*ihfr;ire;it>.   appear   bo    have    b 
widely  used  during  antiquity  being  known  by  iii«-  names  Bin  [Ayuv- 
ndas),   Amounts,   Amonmm  and   €&rd-&momuu2,   though   some   doubt 
«-.\ists  us  in  fin-  synouotny  of  these  terms. 

Distilled   oil   ol  cardamom    was  known  about    L540;   oaring   been 

illed    hv    Valerius  Cordus.4      The    yield  waa    determined    by   Neur 
'i.-'  Mitrtius,"  Cartheusei  and  Spielniann.v 

omciiN  ami  Preparation.  The  cardamom  oil  of  commerce  is  noi 
distilled  froin  the  officinal  Malabar  cardamom  from  Elettaris  earofa- 
iimnium  White  el  .Mation,  hut  from  the  long  Ceylon  cardamom.  Thie 
variety  waa  designated  E.  e.  vat.  ,1  by  Flucki^er."  Formerly  it  was 
considered  h  eeparate  Bpecles,  the  E.  major  Smith. 

Tin-  Ceylon  cardamoms  -row  wild  in  the  m  the  inner  and 

southern  provincee  of  the  island.    The  ground  units    ire  distilled  yield- 
ing  4—6  p.  «     of  oft.     In  an  experiment   in  which  the   seeds   and    '!■<' 
etupTv  capsules  were  <liHtille<l  separately,  the  Former  yielded  +  p.  c,  the 
r  0.2  p.  .    of  oil 


ii  The  flrnt  laves«tlinnJiiii  <-i  stager  nil 
by  Pninium'k  in  1802  threw  no  iipht  on  ii« 
compoHitinn.  Bttsnageberichte  der  Ak&de- 
rtiJc  dn  Wl—nHM  batten  in  Wlen,  ",i,  p,  8X0, 
—  I.ft'blir'B  Ainiiik'ii.   M-4.   p.   352, 

xi  Joara.  f. rimkt.  Cbemle,  R.  49,  p.  18. 

■J    IMmrin.  Jcmrri .,   III.   12.  p.    24S, 


artlfietoela   utraetfotdbiw,   tot. 
836, 

fit   Clitriiilii   mi-.lli.-B.   vol.    l,   p.   B9B. 
•  k  BehwgJgygr*B    Joum.    f.    Obein.   pfld 
Phyi.,  ::.  p.  an. 

ardamOnl  hi»t«.rin  et  rtodli 

si    I'hni  tu  ac<  ik  nip  hi  ii.  Unit  Ml  .  p.  '.14 
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Pbopebtobb     The  Ceylon  cardamom  oil  is  lighl   yellow,  same 
rfscid,    lr  possesses  the  strong  aromatic  odor  of  the  cardamom* 
;i  pleasant,  cooling  baste.    8p.  gT.  0.895— -0.905;  e©  =  4-  12  f"  -M"1 
I'm'  oil  is  dearly  soluble  in  1 — 2  and  mors  parte  of  80  p.  • 

It  7<»  p.  «•.  alcohol  it  yields  a  turbid  solution-     The    naponifii 

aber  lies  between  80  and  TO. 

Tlif  above  mentioned  oil  from  the  seed  has  the  following  prop 

s|i.  gf,  njiiis,  .(,,  =  +  i:t°i4':    thai    o!  il tnpfcj    capsules 

0.908,  -M.        4-9  '  t8'. 

CoKCPoemoK.     kfber  repeated  Fractionation  ol  I  oil,  Weber. 

Inst  obtained  il!>-  Following   lour  principal  Fractions:    L)   170— 179*. 
_M  17s— 1H2-:   :{.)  182—190  ;    I.)  306—220°.     IU    passing    aym 

chloride  into  fraction  I,  u  dihjrdrochloride, Ci.iHhi-W'I.  Itin 

was  obtained     With  bromine  do  crystalline  bromide  conld  be  obtained 
On  account  ol  the  somewhat   high  melting  point   (2°  higher  than  I 
<>\  dipentene  dibydrochloride),  Weber  leaves  it    undecided    whel  h 
dihydroehloride  obtained  is  due  to  the  presence  '»>'  dipentene 

action  2)  contains  berpineoe,  a  terpene  which   i>  charactei 
the  Dltroaite  melting  a1   L55l  and  which  bad  not  been  Fount 
in  any  *  olatile  oil. 

Fraction  I  >  consists  ol  terpineol.     Weber  obtained    with    hvdi 
chloride  a  chloride  melting  at  52  ,  and  with  hydrogen  iodide  an 
melting  a1  'ii>  . 

Although  in'ii  her  dipentene  tetrabromide,  obtained  by  Wallacb1 
terpmeolj  nor  phenyl  terpiuyl  urethane8  could  be  obtained,  theneg; 
results  of  Weber  must  \»*  attributed  to  impurities  which  act  ae  distnrl 

i  ii-s  in  i  be  test . 

In  the  course,  of  the  distillation  water  was  split  off,  Connie  and 

add  were  also  Ion I.    The  tatter  indicate  the   presence  of  esters   the 

amount  of  which  according  bo  the  saponification  nutnlier  (comp.  pro 
ties-)  caries  from  about  10^—20  p.c.  Prom  the  residue  of  the  frai  tional 
a  .solid  snlisi  mire  separated  which,  upon  recrystallisation  From  aloe 
constitutes  light  laminae  of  :i  silvery  lustre  melting  a1  60—6 

74.    Malabar  Cardamom  Oil. 

Ononr.    Ou  account  of  their  hijrh  price,   the  officinal   Malabar  It 

Yl;i«lr;isi  cardamoms  from  Ehttnr'm  mininmomum  Whil  ■  >'t   M.m 


ij  1.1,-i.in'-  Ar.nM.i.  n.  388,  I-    88 
*i   UeblK*>  Annale«,  388,  p.  388. 


a.  iw.i  ,  p.  387. 


seldom  used  in  the  manufaotore  ol  bbe  volatile  oil, 
i»r  preen  2  and  h  p.  c. 

Pbofbrtibh,  The  odor  of  ofalabar  cardamom  oil  differs  bul  slight]; 
from  that  of  the  Ceylon  oil.  Sp.  gr.  0.988  1 1 laensd '  i  n.  0.943 
(Bchimmel  ft  Do.»);  *o  =  +36  '  bo  +-84Q52*«*  It  is  soluble  in  4  and 
more  parti  ol  TO  p  c.  alcohol.    Saponification  number  182. 

i  o\ii'osiTio\,  in  an  old  specimen  of  Ualabar  cardamom  oil,  Dumas 
and  Pe*bgotfi  i1h:ui  found  prismatic  crystals  of  terpfci  hydrate, 
•  i..Hi.i  SfisO.  Their  presence  was  undoubtedly  doe  to  their  formation 
from  berpkteol  shown  to  be  present  later.  According  to  Bchimmel  &  Co.,4 
the  high  saponification  unrulier  is  due  to  fcerpinyl  acetate.  The  silver 
sail  from  the  saponification  liquid  corresponds  with  silver  acetate, 
[Found  64.8  and  86  p.  ■-..  kg.,  calculated  64.60  p,  ,  i  from  the 
saponified  oil  crystallized  d-terpinsol  was  obtained  by  Pactional  distil- 
nation  under  diminished  pressure  (ISO1 — 164°  under  14-  mm,).  M.  p. 
85—87  j  ■'■{'  —  +  Ml0. '17'  (in  the  ■  ■  1 1 » 1 1 ■* - 1 1  condition.).  It  eras  chemically 
identified  by  means  of  dipentene  dihydriodide  <m.  p,  7n— 7'.i  i;  berpiny] 
ph-nvl  mvt  ham-  mi.  i>.  112— 11. '5°);  (also  optically  active  [o]o  ss  :l.\  58' 
,n  30  in  10  p.  ■•.  alcoholic  solution i;  and  terpineol  ritrosochloride. 
The  piperidide  from  tlie  last  melted  at  151— 162°,  eigrri  degrees  lower 
rluiu  thai  of  i hi*  inni-tive  i Homer.    The  "il  also  contains  cmeol. 

In  ii  raoenl  investigation  Parry6  h .- 1 -  also  shown  il»>  presence  of 
limonene. 


75.    Siam  Cardamom  Oil. 

<Mur;iN.    Under  the  name  o!  "Camphor  seeds/'  so  called  on  accoutrl 

of   their   carnphor-hke  odor,    the   Beads   of    the   Si; tardamom   from 

Amomam  cardataomom  L.  occasionally  find  their  way  into  the  London 
market.    Upon  distillation,  Bchimmel  A  Co.4  obtained  24  p.  e.  of  oil. 

Pbopsbtops,  At  ordinary  temperature,  this  oil  constitutes  a  semi- 
solid mass  baring  the  odor  oi  camphor  and  boroeoL  En  order  to  tedis- 
sotvs  the  crystals,  the  oil  hud  to  he  heated  to  42-.  al  which  temperature 
the  oil  had  a  sp  gr,  of  0,905  and  an  angle  of  rotation  of  ■f-S8°4',  The 
saponification  number  was  L8.8,  after  acetyltataldoxi  77.2,  corresponding 
to  22.5  p.  c.  of  borneol  in  the  original  oil.  The  oil  is  soluble  in  1.2  vol. 
of  s<<  p.  ■-.  alcohol. 


l)  snii.l.  Ai>i'i ti.-KoltiinB.  LS96.  p.  BBS, 

.'I  ii.-riHit  ron  s.  1  Co.,  on    IS97,  p.  x, 
«i  Aon.  d.  Calm,  M   rii.w.  n.  ST.  p 


o  Bericbl  ron  s,  ft  c...  Oct.  ISBT,  p.S, 
■j  Pbmrm.Jmm  .  SB,  p    LOB 
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Composition.     •"  orcder.   t<>  separata   the  stearoptene,   the  oil  as* 
oled  in  ire  iiml  placed  in  a  eantriftigs     From  800  g.  of  oil,  I'"1 
crystals  w-'i btained.    Froni  the  petroleuni  ether  solution,  abort  4'*- 

of  almost    pure  Ininiciil    -..|uii,i1<m1  upon  i-i«iliit^'.     Wlh'ii  | Mirili<M L  \>y  ijumi.- 

ol  the  beneoyl  ester,  it   melted  mi   joi       im.i  in  it   to  p    i      ilcohoik 

solution  hail  a  specific  rotatory  power  [«]n  =  +  -I  -  '■"•■"•'  -i1    "-'" 

Tin-  petroleum  ether  mother  liquid,  upon  evaporation,  left  a  granular 
mass  which,   after  recrystallization   from   BO  p.  •    alcohol,  melted 

17U — 178°  ami  pocooooed  all  tin'  properties   of  camphor.      The   as 
melted  ai  lis  .    Th.-  rotatory  power  determii I  in  alcoholic 

at   20*  was  [./]„  =  4- 45°  17'. 

Thus  tin-  crystals  which  Beparate  from  Siam  cardamom  "il  ' 

nf  <l-honn'i.i  :  i  in  I  .i-i-Muipiii.i-.  j.i-i'MMii  iii  about  equal  parte. 


76.    Oil  from  Grains  of  Paradise. 

Oman    ami    Histohv.     The  wed 8  of   the  nngiberaceoue  Aaomota 

melegvoUi  Roeooe3  which  is  indigenous  ro  the  coast  of  tropica]    •' 

Africa,  were  formerly  much  used  as  spice  and  were  known  in  tbeapotba 

shops  as  (!r;ui;i  p&ttkdiei,  Svntimt  t;wi;imotiii  mnjoris  or  Piper  melegH 

The  plam  grows  from  the  Oongo  to  the  Sierra   Leone  and  a 

l  liis  COasI    ilistiaVi    is  known  by  tin-  n; « m.  ■  ol  the  drug  as  Th  <-  or 

Melegueta  coast.    Upon  dietiUati n  n  small  scale  of  the  grains  of 

.i.lisi-.  0.8  p.  '•-'  were  obtained,  upon  n  lar^vr  scaii-  0.75  p.  <•.  of« 

This  oil  was  distilled  by  Porta-   at  the   beginning  ol   the 

century  Mini  usi-il  medicinally. 

I'inM'i-arriKs      The  oil  from  the  grains  of  parodies  is   a    yeQo 

liquid,    of   a    spicy   hut    scarcely   characteristic   odor.     8p.  gr. 

./i,  =  - S1  *58'.    I'  begins  t"  boil  a1    236  .   the  principal   portion  pae* 

over  between  257—358°.,    The  results  of  an  elementary  and  thfe 

fraction  corresponded  with  the  formula  CaoHatQ. 

77.     Bengal  Cardamom  Oil. 
OiuiitN.     I'.i'uij.il  oardamoma,  from  Amomum   aromatfcma 

upon  distillation  yield   1.1-  p.  B.  of  volatile4  oil. 

M  The   camphor    monttoned    by    Fine  tapir  In    fharmacoftrrnphia.    L'mi  ed.,   p,  «iT. 
should  probably  be  rStarMd    t"  it n   tr Slam   cardamom*  fend    i»-t    to   thai 

I  . -yluli    u'Jir.liilii..in-i. 

*)  PhariiinrograpJila.  _'nd  i'il,.  p.  MBS. 

»)  Berlcht  von  s    «  ro..  Oct.  1807,  p.  10. 

*)   De  DvatlllnfliHir,  lid.   IV,  C.  4. 

*)  Plrtcklsrer  [!.«.)  k<vm  the  up.  gr.  a-  ii.ni'.-,,  »liii-h  nmv  '■•<  -hi.    to  a  printer*! 

■)  Arconllnjc    to    K.    M.     BolBM.    Uenfral    4-nrdnmiJiiiM    an?    derived    Irom    Am 
aroniaticuin    Itoxb.    and   out   aa    l'lilcklinr  atatM   in    Pliai-inmosraphlft   from  Amom 
•.iibiilnuiiti  Soxb.  * 


1 1. 1  ^-ni_ 

ii- 

Hoxh..« 


Pkopkhtiks.    This  oil1    has   a   light   yellow  color.   ami    poHsenseH    it 

tied  odor  of  cineol  j   Bp,  gr.  0,920  at   I5e;   "u  —  —  12* +1'.    li   forma 

b  'i.Mi-  solution  with  one  and  more  parti  of  90  p.  c.  alcohol     I  pon 

distillation  tin'  hulk  of  fchs  nil  pannnil  over  below  220°,  leaving,  buw- 

.  considerable  residue  in  tht*  flask. 

1  11  \t position.     The  only  known   runstirinmt    of  the   c » i  1    is    i-i il.      Ir 

mas  identified  by  means  od  the  bydrobromide,  regeneration  of  tin-  pure 

•  hh'iiI    hoilin<r  at   1  T.~ — 1 7*'«c -  sp.  ^r.  i).'.)24,  and  conversion  into  trineolSc 
mill  ini.  p,  L97'  1. 

Inasmuch  as  the  DharacteristiG  oaffdamom  odor  u  wanting,  the 
Bengal  i>ii  cannol  bake  the  place  ol  the  Ceylon  oil  and  is.  therefore, 
vviiin.ui  practical  value, 

78.  Cameroon  Cardamom  Oil. 

Osnmr.  Tin-  plant  from  which  the  so-called  Cameroon  cardamom 
i-.  obtained,  la  not  yel  known.  Upon  distillation  of  thefruil  BchiimaelA 
insd  2.38  p.  c.  of  oil. 
Pbopkotjss,  Tin-  nil  smellfl  strongly  of  cdneol  and  cannot,  there- 
Fore,  be  taken  as  e  substitute  for  bhe  Ceylon  oil.  sp.  gr,  0.907*  >" 
0.9073  iHii.-nsii  M:  ap=— 20°S4'«  to  — ao°80\8  The  oil  forms  a 
dear  solution  with  7—8  p.  of  BO  p.  ■•  alcohol 

[position.     The  nnlv  known  consri it aenl   |g  cuteo],  identified  i»y 
means  of  ii>>-  1  ii Uiodol  read  ion.2 

79.  Korarima  Cardamom  Oil. 

Koniriinii  cardamoms,  Formerly  known  as  C&Td&snomuui  mttfuB, 
the  form  and  eise  of  n  BmaXI  htz.    They  come  from  the  countries  south 
of   Abyssinia,   but  are  seldom  found  in  the  ESuropeau  marketB.    The 

mother  plant  of  this  speries.  t  \n-  Auxmium  HiigvMifnliiuii  Son  in -rat  attains 
a  h-'i^lir  of  -I — 5  m.  ami  lnii>  onuniy-yi-llow  IiIuhhotds  and  scarlet  fruits. 
The  lit i«r  .iiv  eaten  by  the  natives.  Tin»  plant  is  common  along 
the  rivers  in  I'.ritish  Central  Africa,  ami  n.-.-uis  also  i"  the  islands  ol 
Mauritius  ami  Madagascar  (Hanbury*).  The  roots  have  a  slight 
irimrerdike  taste,  the  leaves  an-  more  aroma  tic."  The  nil  from  the  fruits 
-  distilled  by  Sehtiuinel  A  Oo.'  in  1*77,  a  yield  of  9.18  p.  »'.  being 
obtai I 


1  I  IWi.ht    von   s.    A    Co.,  Apr.    1807. 

at  BtriehJ   i  on  a   1   I  a.,   Oct.  1&97. 
p,  to 

*|  Hll<1d.  Apoth.  Zvltunir.  BS,  p.  GBR. 


■J  Science  fa  pom,  |>.  112. 
»>  Bull.    Royal    Uitnlen*  Kew>,  No<   1*-. 
p.  288.— H*l.  Apt.  Zt  ,    1  ".,  |.    sTL- 

•j   Berlcht    von  S.  A-  Co.,  .Inn.   lH7H,|i    7 
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80.    Oil  of  Black  Pepper, 
oleum  rtyirlii    rftrffturfili    fltwri  It  Pelm* 
Obkkh  ash  Histohy.    Tin"  unri] ie,  dried  berries  from  Piper  nigrum  I. 

;i climlwT  Of    ill.-  family    l'i/iri;u  -£&£,   which   was    originally    indiirt.'iior 

soothera  India,  are  obtained  From  plants  cultivated  in  diflerenl  p 
ol  southern  India,  in  numerone  islands  ol  1 1  ■ « >  Indian  Archipelagt 
Philippines  and  in  I  be  Weal  I  ndies, 

The  ripe  berries,  alter  tits  removal  o!  the  peri-  and  masocarp, 
siii ate  the  n bite  pepper  ol  eo roe. 

Pepper  lias  been  highly  prised  since  antiquity.    Like  gold  if  iron 
em  ;i  medium  ol  exchange  and  as  an  article  ol  tribute.    Pepp 
;is  q  symbol  of  the  spice  trade.    Even  in  Rome  the  dealers  in  spi 
known  as  Pipor&rii,  later  in  Prance  as  Pebrivre,   and    in    England 
pepperers. 

[nasmnch  as  ihv  more  common  spices  wen-  frequently    distilled 
distilled  oil  of  pepper  may  have  been  known  during  the  middl 
It  is  first  mentioned  by  Saladin  and  described  by  Valerius  Cordus,  I 

by  Giov.  Batt,  Porta.    VfintJier  of  Andernach,  who  distilled   ill Is 

pepper,  cinnamon,  doves  etc.,  about  1750,  first  described  the  p'n 
distillation.    In  medical  treatises,  ii  is  first  mentioned  in  the  I589editi< 
of  the  Dispensatorium  Nbricuxn,  in  the  "Apothekertaxe"  ol  Berlin 
I'.Tl   and  thai   ol  Frankfurt   for  1582.     ftheede  also   described    oil 
pepper  in  1 688 

Th«'  Aral   examinations  of  the  constituents  of  pepper  we 
Neumann1  and  by  Gaubnie,8  later  by  Willert.8  Oerstedt4  and  Pell 

i'RKPAHATIO.V.       Tllf    r.  >lll  I  nillll  t  rd     1 1 1  r  i -.  •  k    |«.-|>]H'i.    tli.-     uiiH[m«     till  i  f 

Pipor  u'tisruiti  L.,  upon  distillation  with  water  vapor  yields  1  bo  2 
of  volatile  oil.     Worthy  of  notice  is  the  formation  of  ammonia,  which 

also  observed  in  the  distillation  of  several  other  oils,   vis.   tl Is 

ginger,  pimento  and  cubebe. 

White   pepper,  which    is  obtained   from    the   ripe   berries,  also   tl 
pericarp   removed  in   it*  preparation,    contains   volatile  oil."      W 
tliis  agrees  with  the  oil  from  black  pppp^r  is  not  known, 


■  i  tJ  ill  Bxpwfnmiten  nirlvwmv Ghjrmle.    I : •  i i t i •  • I".  it.  Kerawl. 

J,    l-nrl     I.    \K    II. 

•■j  (i-ii.    v.i  o-i-.-Hi-l'-rnrii   rarll  «iriin nil  IIIht  uiiiin.     1771.     i  tiap.   S 

»)   Tniiiiinsiliirrt  m  Journ.   Oi-r    I'hnrniMi  I*'.   JO,   II,   |i.    II. 

*i  BehweJggv.r'i  /oarn.  Or  I bemta  sad  Pliyslls,  39,  p   w". 

I'r BMdOFff'l   Ni'in-s  Joiirn.   «1.   I'hiirtii,.   (i,   II,   p.   988. 

■I  I.ik-ii  i'l'r>>iiiiiiHi|iir(f'n  TiimrhfiilMirli  lilr  Clieintktir  und   Pbariimceuten,   r- 
•  - b ■  i -.*i».  i  i  81  n,  ,-.  ..<  nil  fn.m  ivbltt  pepper. 


I'icopKitTiKH.  A  oolorhm  <>r  yellowish-green  liquid  of  more  or  fees 
distinct  ]ili.-llaiiili<  in- lik,-  mini-,  mid  a  mild,  by  no  means  sharp  baste. 
8p,  -!•.  ii. si  bo  0.90.  li  deviates  the  cay  of  polarised  Eighl  either  ba 
rhi'  right  or  left  Tins  degree  of  deviation  as  observed  do  rather 
agre  material  varies  from  — ."»°2'  to  +  2°27'.  in  alcohol  it  jh 
rather  difficultly  sohthK  mostly  iv. [tii tiny:  about  l."i  p.  of  '.mi  i 
atcohol  to  effect  a  clear  solution.  On  account  of  tin-  large  phellandraOfi 
i  uiit.-tiT.  the  phelhiudivne  rrsi  with  sodium  nitrite  and  acetic  arid, 
Bfl  n  rul<',  though  DOl  invariably,  successful  directly  without 
fractionation 

[Position-  A*  shown  by  th»?  t» rsi  analyses'  (1835)  nil  oJ  peppei 
Efl  ilinosr  Eras  from  oxygen.  This  (Oc1  was  verified  liy  the  exnmimitiou 
of  Eberhardt-  (1887)  who  obtained  87.20  p.  c  •  '.  and  in. si  p.  c.  H.  as 
i  In-  results  of  an  elementary  analysis.  The  highest  fractious  of  the  oil 
boiling  between  170  to  810*  were  colored  green.  Fraction  K,'.i ,~  to  171° 
had  the  composition  of  a  terpens;  fraction  I7«i°  yielded  terpin  hydrate 
when  treated  with  alcohol  and  add. 

Although  traction  176  to  180°  upon  hroniination  yielded  dipentene 
tetfttbromide  melting  a1  122  to  123°.  Kberhardl  regarded  the  berpene 
as  not  identical  with  any  of  the  known  terpenes.    As  was  shown  later 

>.  hiiiiiii.  I  A  Co.,*  oil  of  jR-pper  contains  phellandrene.  which  is 
idently  laevogyrate,  the  fraction  From  which  it  was  obtained  turning 

plane  of  polarized  light  10°  to  the  left. 

The  Formation  of  the  tetra bromide  by  Eberhardt  from  traction 
IT*;  to  180*  reveals  the  presence  o!  dipentena  It  i«  still  a  question, 
bowever,  whether  dipentene  i«  contained  in  the  original  oil  or  whether 
it  was  formed  from  the  phellandrene  by  the  repeated  dial  illation  of 
the  oil.4 

It  also  remains  undecided  to  which  fcerpene  the  terpin  hydrate  i.w.s 
its  origin.    That  dipentene  can   lie  converted   Into   terpin   hydrate   i« 

known.      Whether   phellandrene  also    will    unddgo    tliis    change    has   not 

vet  been  asoertained. 


«1  Ad  anul.vaJ*  of  the  oil  In  Donaa  ■  I.MiIk'h  Annalen,  15,  p.  l.'tu  yielded  rraulta 
uitre*lnK  with  the  formula  I'mHu.  comp,  •!■<>  Soubetran  &  Cnpltnlne  Us4uj,  Llenl*"* 
AnnnU-n.   84,   p.  82H. 

s>  Archlv  d.  I'harm..  J.'",.  ,..  r.l.".. 

*)   Berlcbt  vnn  &  &  Co.,  Oct,    1890,  p,  S9, 

•i  Wallace  ■tate*  U.Ii'IiIk'h  Annalen,  2K7.  p.  ,'1721:  thai  oil*  containing  ] '  norland  re ne 
il  ii..t  In'  distilled,  in  li'ii  ht  uo1  n-|n-uf  1'iliy,  under  ordinary  premnrv,  Mince  phellan- 
drene undergoe*  chnnge*  when  ■•ulijected  to  ■ueli   trestmehl. 

81 
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81.    Pepper  Oil  from  Long  Pepper. 

Obhhn  am>  EfaBTOST.    The  spike*  with  the  compact   berrii 

■i    Piper  or  i'h.nii:i,  viz.  /'.  ofScw&tam  1>.  C.   <  <'.   aScbsMnm 
Miipi.  I   mill    /'.   Itiitifiiin   L.    |  r".    roxlnirgiiii  Miipu    are    known    as    I 
pepper,    Hot li  spades  grow  in  the  brands  of  the  Indian  Arc! 
tatter  also  in  the  Philippines,  in  southern   India.   Bengal,  Malabar 
Ceylon.    The  fruit  is  collected  while  immature  and  dried. 

The  iJisiiil.il  oil  from  long;  jjepper  is  mentioned  in  6he  drug  prior 
ordinances  of  L589  and  was  admitted  to  tihe  Dfepensatorimn  Xoricnm 
of  L589.    The  firwt  examination  of  long  pepper  was  made  by  Wind 

Ml     1SJT.' 

Pkki'ahation  ami  Pbopertoeb.     Upon  distillation,  lomgpepperj 
1  p.  i-.  of  a    viscid,  yellowish-green   oH   of  sp-  gr.  0*8G1.      It   'li*tilU 
between  250  and  800*,  has  a  mild  baste  lik<-  pepper  oil  and 

PMiim<liii;j  of  ginger.' 

82.    Oil  from  Piper  Ovatum. 

Besides  other  constituents,  the  leaves  of  Piper  07&tnm   (?)  eoi 
rpene  (DnnBtan  and  Garnett,8  1B95). 

83.    Oil  from  Ashanti  Pepper. 

An  fording ;to  {{•riant  •  bhe  Fmitaol  Piper  clam  D.C,  ashanti  peppw, 
contain  11.5  p-  a  of  volatile  oil. 

84.    Oil  of  Cubebs. 
Oleum  Cnhebarum. — fnliebeiriil. — Essence  <lc  I'iiIm-Im'. 
Oman*   \s\>   HisTiiiM.     Tin-   berries   from   the  piperaceona 
Piper  eabebii   L.   \('uhrhn  officinalis  Mitpu*])  ar»-  mostly    brou 
Bommeree  ria  Etatavia  and  Singapore.    The  shrub  is  indigenous 
large  Bunda  iela&ds  and  is  there  cultivated,  also  in  Ceylon  ami  otbn 
tropical  ialaui 

{'lilwhs  were  ftrel  examine*]  bv  Wedel5  in  17<>4.  soon  alter 
in. mil  •    in    l si ii  by  Trommsdorff,7  and  in   1821    by  Vanqnehn.8 


1 1  a i.  hi.  d,  Pbarm.,  So,  p.  Be. 

i)  licri.hi   ron  s    a-  *'...,  Apr    LS90,   p.  48,     Comp,    aUo    DutoAR    il  •-_'->.    tons,  * 
rii.ir.u     II.    11,    |.     5B.— •Troiiiiiimli.rn'"  NMCti   .I..lirn.     I     Ptmrin.,    11,   I.    p.    1*»4 
n  rinwii    N.u  b,  7  1,   p.  ;i:i. 

*>  Acini    Boy.  0*  llSd.  M  Belfflque.   18B4,  p.  115;  Jabfnb,  d.  I'hin 
s>  1 1.  enbabu     Pl—uitnila     7mm  itos. 

■)   Ltftli>nwi  eb.vmlcl. 

r)  Ti'i  ibouSoi  re-    i.-iirn    d*r  I'barm.,  90,  I,  )>.  OS 

»)  TromiiiHiliirrCN  Tiirtclu'iili    flir  <  linn,   uinl  I'lwirm  ,    1833,  p, 
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v.ii;(iilr-  oil  was  known  to  Valerius  Cordua  before  1540  ;*  in  price 
ordinances  ii  Rral  receives  mention  in  that  of  Fraukfiirt-on-the-M;iih 
in  1582. 

I'ickpakation.  < •oniminuled  Cttbebfl  upon  distilhilion  with  wui.-r- 
vapur  yield  10— is  p.  <•.  of  oil.  In  the  course  of  the  distillation  ammonia 
iv  given  off,  tin-  formation  of  which  is  no  mora  anderttood  in  this  caae 
than  in   the  ilisi  i 1 1 : i  r  ton  of  ginger,  pepper,  pkoeata  and  otber  druys. 

PbofEhtobs,  Cnbeb  oil  \»  a  viscid,  light  green  or  bluish-green  oil. 
It    is    colorless    only    when   the   last    portions  of  r In--  distillation,    which 

bine,  have  ttoi  been  added  to  the  product.  It  possesses  the  character' 
ietic  cnbeb  odor  and  a  warm,  camphor-Mice  taste,  which  Anally  becomee 
grating.    Bp.  gr.  n.&iri  to  0.980;  an— —25  to  —40°. 

The  solubility  in  !»(►  p.  a  alcohol  varies  greatly,  So oils,  pre- 
sumably from  old  cubebs,  are  .soluble  in  an  equal  part,  others  require 
In  p,  <•.  of  this  alcohol  to  .'ff<i-T  solution. - 

Tin-  hulk  of  the  oil  distills''  between  250—280°.  A  quantitative 
fractionation  yielded  the  following:  result  :' 


1 )  from  175—850" 

— 

e.2  p.  o 

•_', 

"     25<>— 2G<>° 

— 

2A.a   «* 

8J 

■•     360—270 

— 

47,0     '• 

41 

"     870— 880 

— 

7.8    " 

above  280° 

= 

9.9     '• 

100.0' p.  ■ 

(Hie  distilled  from  old  eubebs,  which  contain  tin-  cnbeb  camphor 
described  below,  ore  heavier  than  the  normal  and  can  be  recognised  by 
their  liehavior  toward  potassium.  A  piece  of  potassium  or  sodium, 
immersed  ■  r  1  mch  an  oil,  loses  its  lustre  and  is  covered  with  a  mist. 

iraaa  an  oil  distilled  From  freeb  cobobs  does,  not  attach  the  metal 
-s.-inuidt,"'  L870), 

•  iiMposiriov.  From  the  he-hnvim  toward  potassium  it  becomes 
apparenl  thai  the  oil  from  fresh  eubebe  is  almosl  devoid  of  oxygen, 
consisting  only  <ii  beip'-iK's  :md  si->sipiiterpen0B>  Oil  the  otber  hand  the 
react  i"i    of  tin"  oil  from  old  eubebs  is  to  be  attributed  to  CUbeb  camphor. 


I)   A  ii  notations,    l.'lU,  fol.   _'2<i 

»}  The  pwjnlrenK'nt  >»f  the  C    s.   p.,   ueordtOK    lo    which    the  oil   l«  to   be  soluble  in 
mi  i-.|hmI  vallum-  nf  no  [i.  c.  aloohol  Ih,  t it>'i-f[i in-,  tun  ncBeUoK 

Otto  ■  "li  Oil  II 1 1. 1;  i-lll.i-b  OMnphOt  BtldiTKo.  "I»  'lint  111  >i  t  <•  <n .  partial  ilti-i>ll)p<>rtltl>>tl  with 
l  In-  elliiiLiiiiilnri  nf   waMr.      Srlini-i'  «fc    WjM   .  I  s  7 .".  i .    Arvlilv    ft,    IMinriu  .   BOB,    f,   BS8. 
*i    I'lrnii...    ,lc urn.,    III.   2.-.   |«.    IK>\. 
3,    Art-liiv    il.    I'hiirin..   l»l.   p.   38. 


Special  I'nrt. 


From  tin-  lowest    boiliiiu.  frnrt ions  a  small    nniouni    I'm]    be 

between  158—168°  by  systematic  Fractionation,     it  consisti 
gyrate  terpenc  (Oglialoro,1  1875),  i  -n<  ■--  —  35.5  I  presumably  p 
ramphene.      Furthermore    dipent*  8ed    (dihydrocbloi 

in.  p.  48— 4'.)c>  iu  the  fraetion  below  2ou     (Wnllurh.-    1887). 

As  already  stated,  the  hulk  ol  tiba  oil  distills  between  250  and  S8fl 
and  consists  of  two  laevogyrate  sesquiterpenes.'  Th"  ohm.  b. p. 262— 3* 

r  rotatory  power,  does  not  combine  with,  hydrogen  i 
and  iiiis  not  yel  been  farther  examined.    The  second  ySeldi  Jn> 

chloride,8  OibHm.SHO,  melting  at   118°  and  is  identical  with  cadii 
Although  pure  oadinene  >•«  il^  at  274 — 275°,  almost  the  total 
of  tin-  hydrocarbon  is  obtained  in  lower  boiling  fraction*  front  which 
-liliyili-orl.iluri<li'  separates  upon  Maturation  with  hydrogen  chlori 

Cubeb  camphor4  is  b  sesquiterpene  hydrate,  pot*sibIy«an  b 
i in'  eomposil "i"ii-"  t'i.-,Hj.-,< »H.    It  is  laevogyrate,  crystallises  in  rhon 
forms  and  malts  according  to  different  authors  sri  65  .''  67  ' T  and  ~( 
lr  is  rather  nnstable,  decomposing  when  kepi  over  suipimrii-  a 
sesquiterpene  and  water."    It  boils  at  148°  giving  off  part  of  Its 
The  dehydration  is  complete  whin  heated  Ear  sunn-  time  to  200— S5tf 
Tin*  ivsuitmjr  sesquiterpene  has  not  yet  been  examined. 

The  Cad  thai  cubeb  camphor  is  found  only  in  old  cubebs,  leadi 

supposition  that  it  is  formed  by  the  hydration  of  t  i ■< -  oil  when 

berrifiS  an  exposed  t<i  n   moist   atmosphere. 

85.    Oil  from  Piper  Lowong. 
Prom  the  fruit  of  Piper  lowtmg  HI.,  known  as  false  cubebs, 

tnann]0  En  18  Wi  obtain*-*.!  by  ilislillntion  with   n:il-T  vapoj    i-j.4  p.  a 
an  almost  colorless  oil  with  a  sp.  gr.  of  0.863. 


i  i  H-iu.  ehlm.  Itfl.1..  5,  p.  §ST;    Il.-rirfii.-.  B,  p.   1»."»7. 

MfblK'"  Aumil.-n,   M8,   I-    78. 
'»  Thin  wan  first  obtained  by  Bonbelran  mill    Capltaine  In    18+0   (Llebbz'a    Ai 
!4.  p    3i»:o.  and  recognlEed  by  thriD   a*  itwiulterpeiie  dlhydrorhlorlde.     Later 
HnniBSd  b]    S.liniiill.  ScluM-r  I    Wvw,  aIho  by  Wallach. 

«)  i/itbeb  camphor    wa«    Itrat   obiwrred  by   Teiwheniacher  at  tbe  beKlnnlne 
cti-ntury.    It    wim  alio  examlm-il    bgr    M Oiler  In   1H82.   Lk'blK*"  Auimlen.   I,    i- 
l'.liin.'li-l  &  Sell    in     lH.'i't.    Lleblgn   Ammlen,    »5.  p.    2!>4 ;    by  Wlnckler  In 
on. ..i.ii.  s,  ,.    2 1 > ;;. ;    i,\   Si-hmMt  In  l*7i».  Archlv  d.  Pharni..  191.  p.   28.   and  T*«rtebt«. 
In,   p.    188 i   b4K9   l'.v   Kchaer  4   Wyas  In    1K7.'.,   AirMVd.    I'hitrm..   108,   ['      ' 
hmldt.  Scbaer  &  Wyes,  loc.  ill. 
*i   KHimlilt.   loc   rlt. 
n  Schaer  Jt  Wfmt,  loc.  ilt. 
■>  Wlncklcr.  loc.  rife 

»)   Thin   I'i's    bolllnft  point   for  a  iH-m|ult.rrpt-n.-  In  rather   munrkablr  mill   | 
In   1  lie   piirlliil   ili-cnititiiiHllliiu. 

Ovlilv  d.   1-harin  .  234.  p.  288. 


nils  of  tie  f'ifirraoent*. 


3i2r. 


I  [Mm  distillation  it  can  1*  resolved  Unto  two  principal  fractions,  lint 
i:ii  decompositioii  takes  place  whether  distilled  under  ordinary  or 
diminished  prendre. 

Fraction  1.  constituting  40  p.  <-.  of  1 1 1 •  ■  .>il.  boilt  between  168 — 175°, 

ami  is  colorless;    up.  ;>r.   O.N."4  jiI   20°;    «d=  +  -- 

Fraction  2,  constituting  34  p.c,  oi  the  oil,  boils  between  88(^— 255p, 

and  is  colored  yellow  :  .-p.  gr,  0,9218'  optically  inactare, 

\r  270°  a  bluish-yiveii  fraction  is  obtained. 

From  ,-i  fraction  110—148°  under  17  mm.  email  crystals  separated 
upon   standing,    which    after   recrystallisation  from   chloroform  melted 

L640.1  An ''Iciiii'Mtary  analysis  yii-lili'il  results  corresponding  with  the 
i miIht  improbable  formula  <  luHin.  2H«< ». 

86.    Matico  oil. 
Oleum  Folioriuii  Matico.— Jlnticoiil.— Essence  <lc  .Ibifini. 

Orioin.  Piper  attgastifblium  Rata  st  Pavon,  indigenous  bo  South 
.\iu.T.ir;i.  i--  stated  i"  be  the  mother  plant  of  the  matieo  leaves;  I 
nraeh,  however,  as  » 1  ■* -  term  Muiiro  is  applied  to  u  number  oi  plants, 
tli<'  leaves  od  which  can  hardly  be  distinguished  from  tin*  genuine,  tl  is 
mil  surprising  that  mistakes  are  frequent  and  that  the  genuine  article 
cannot  i»-  had  al  times.  Recently  Imported  matico  leaves  differ  but 
little  in  appearance  from  those  formerly  in  commerce]  but  considerably 
in  tin'  amount  of  oil  they  contain  and  in  the  properties  of  this  oil. 
Wherwm  formerly  1 — 8.5  p.  »'■  of  an  oil  fighter  than  water  was  obtained, 
now  :\ — o  p.  I-.  uf  .in  r »i I  heavier  than  water  results. 

Psopsbtibs.  The  matieo  oH  ol  former  years  lmd  a  sp.  gr.  of 
Q  '.in— o.'.iii  and  was  slightly  dextrojrym te.  It  was  a  vwcid.  more  or 
lis-  dark  colored  liquid  the  odor  of  which  reminded  of  cnbeba  ami  mint, 

The  more  recent  matico9  oil  Is  yellowish-brown;  has  a  sp.  gr.  1.06*- 
1.1-5:  slightly  laevogyrate  [«]d= — o°2.V.  or  dextrogyrate  up  to  +  B°84' 
Tin*  odor  reminds  of  thai  of  Ajuhvjbh  enropasom.  The  nil  is  soluble  in 
in  [i  .if  no  p,  r.  alcohol  and  I |ual  parts  of  90  p.  ■■.  alcohol. 

CoifPOernoN.  Matico  camphor  which  was  discovered  by  Fluckigsr* 
and  which  has  i •■-••■  ■  examined  as  to  its  phywica!  properties  mily,  is  tin- 
only  known  constituent  of  tin*  old  matico  oil.  It  was  obtained  by  distil- 
ling nfi"  those  portions  of  oil   boiling  below    800°.     Prom  the  residue 


ii  p.. K~ii.ii  ii. i-  HniiHtance  is  IStottakl  vSCb  tlM  ■tnvoptene,  ol  Bis  ntttlng  i'"ini. 

loijii.l  In   |iiiii|»r  ..II 

-i  An  oil.  Which  inl.li'iidj-  ITII  .ihhilnr.I  fn.rn    n  lliir.l  vjirlily  .if  Ipiivcr  {yMi\  0.8 

liA'l  fi  up.  |?r.  of  OAt'2'2  nuil  n  n.tntmy  pniv.'r  a,.       —  27°2H'. 

'.  rtiiu  run. lOgneafe.    Ill   «•<!-.  I>.   717. 


I  Part. 


i  he  camphor 


rtallized    out 


:oiuil    prisms    J   cm.    long 
."»  Him.  thick.    Frequently  it  also  crystallised  from  the  oil  when 
to  1  he  cold. 

hi.  camphor,  which  when  pore  is  odorless  and  tasteless,  isreadih 
soluble  in  alcohol,  ether,  clilorofonn,  Denzenr  ;in<i  potrtdonm  .«ri . 
melting  i •< >i n t    ol  the  crystals  Hoe  ai   B4°  (Hintse1),     it    ie   optS 

tve   (Traube9).     In  chlorofonmc  solution   [«]r,=  al    IS 

It*  ;i  molten  i- liiiiMi,  calculated  for  1  .~i°.  [«]n  =— 29.17°.    Tie 

potatory  power  oi   1 1 1 <  ■   crystals  in  ahoul  eight    times  as  great,   b 
—  240°  for  a  plate  L60  mm.  thick. 

Tin-  identity  of  matico  camphor  with  ethyl  camphor,  CioHis(CsUsK) 

was  regarded  probable  by  Kiigler*  who  hosed  his  supposition  on 

elementary  analysis.    The  fact,  however,  thai  ethyl  camphor4  i-  a  11 

having  the  odor  of  camphor,  whereas  matico  camphor  is  odorless 

i  [rreat  tendency  bo  crywtaJlize,  eeems  to  speak  against  thisassump 

The  new    matico   oil    contains   no  matico  camphor.     From  no 
distilled  by  Bchimme)  A  Co.0  (sp.  gt   1.077;  -/d  =— o°2.Yi  a   snbst 
s.-j.iiiiired   which,   after   repeated  eryetallteatioii   from  |N>trolenm  ether 
malted  at  63°  and  which  proved  Jo  Ih-  asaroue.    The  dihromidi 
;ii  s:,-si;',  .-mi]  the  asiirvlii'  mid.  obtained  by  oxidation  with  perman- 
ganate, iii   144'-".    The  oil  poasibly  also  contains  methyl  •  for 
upon  oxidation  with  permanganate  it  yielded  an  acid  melting 
which  probably  was  identical  with  veiatric  .n  i«l. 

87.    Oil  from  Artaathe  Geniculata. 

The  leaves  of  Art&nthe  geniculate   Miq.,  known  in  Brazil 
orandi."  yield    small    amounts  of    a    lighl    greenish   oil,   of 
sMiijrvvliaj   mini-like  odor  and  puugent,  buruitig  taste.4 

88.    Oil  of  Betel  Leaves. 
Oleum  l-'e]  lorn  in  Beth'.— Betelul.—  Essence  des  ieollk  4es  H- 
niM.iix.   Tin-  antient  custom  of  betel  chewing  practiced  in  the  Hal 
Archipelago  and  in  southern  China  consists  in  chewing  a  betel  leaf  i  S 


«)  TwIurmnkB   Mineral.   MIMIi..   is?  I.  |>.   I'L'T 
i)  Zattachr.  I    Krjat,  M,  p.  47, 

»)  i".i-iii'ini".  i<-..  p.  sail 

'i  Oompfc  rwid  .  «8.  p.  222. 

IJ   ii.-ri.-ln   ron  s    1  Co.,  "i-i.   IM'S.  p,  BT. 

•  I  Peckolt,   Pliariu.    Itundechau.    12,    p.  286.  —  Art.tntlio  gfmkml»t ,-,   \| L«a    .in 
MMgUrttntOua    UhIi  et    I'livnn  are  accord  InR  to  L(lrn»p  ».    Medic,   f'harm.   BotaaO 
p.  ""14.  -\iu>nymoun  terino.     Thin  oil,  therefore.  !■  probably   Identical   with 

ullw   ilcxcrllii'il    iiiiilvr   inallr.i  oil. 
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frond  /';/"7'  betfe  L.  (Cfiavicti  beth  Hig>)  with  some  lime,  gambier  (from 
/  nenrvi  ximbir  Roxb.]  and  a  piece  ol  bete)  ntrt  from  dives  ttatocan  L,1 
The  betel  leaves  dm  their  spicy,  borning  baste  to  a   volatile  oil  which 

been  repeatedly  prepared  and  investigated,   but    which   lias   

found  any  practical  application  worth  mentioning 

HisToicY.      \V|i«mi    mill    hv    wh. mi    betel    oil    was    first    distilled    ia    not 
known:     it    in    highly    probable    that    the    preparation     ol'    Tin-    oil    l.\ 

Kemp*   in    Ins.",    was    not    1 1 ■<■    first.      A  Ni]]..>rM<'i;i[  i'\riiniiiiiiiim  of  Siain 

u-tH-i  oil  in  i  li«    laboratory  ol   Kehimmel  &  Co.3  in  1887  revealed  the 

presence  of  B  phenol  in  traction  2Fil)— J(iO°,  which  seeing  I  to  correspond 
with  engeaol.  Kykiumi,-'  Who  iti  lss.s  examined  an  nil  distilled  1  iv  liim- 
ix  .l-u;i,  found  ao  engenol,  bul  anew  phenol  wfcicll  he  called  ch&vicol 
\  eeoond  examination  in  the  laboratory  of  Schimmel  &  Oo.  revealed  the 
fact  that  Sifim  betel  ofl  oontaine  neither  eogenol  nor  cfaavieol,  bill  h 
third  phenol,  e  previously  unknown  isomer  of  Bngeno],  which  Bertram 
and  (Hldemeister6  in   L889  termer!  Iwrel  phenol, 

I'i,o]'krtieh.     Betel  oil   is  ii   light   yellow   To   dark    brown    liquid    of 

aromatic,  eomewhal  ta sote-like  odor,  reminding  of  tea,  and  with  a 

pungenl  taste. 

The  sp.  gr,  varlee  between  0,958  and  1.044;  the  oil  from  fresh  leaves 

_    lighter  both  in  weight  Ofid  COlOS  tliiin  that  distilled  from  the  dried 
ui.-ii'-iial.     The  rotatory  power  was  observed  on  three  sampler  of  oil  from 

fresh  leaven.    01  these  two  were  laevogirate  i-oiupto — lc45')  and  one 
dexl h rgyrote  («x>=+  -°  *■" ' >- 

with  ferric  chloride  the  alcoholic  solution  of  bate!  oil   prodncee  a 
greenish  to  blaieh-greeii  color. 

Bourse,  yield,  physical  properties  and  composition  of  the  betel  oils 
thus  far  examined  are  given  in  the  following  table  (see  next   page). 

OOMPOemo.N.     Of  the  two  phenols  found  in  lieteloil,  betel  phenol  ami 
I  bavicol,  only  the  former  has  been  found   in  all  oils  and  may.  therefi 
Ik*    regarded    jin    the    rlmrarteristii-  constituent   of    betel   oil.     rh.ivi.ol. 
which  so  far  has  been  found  only  in  the  Java  oil.  does  not  occur  in  the 
Manila  or  Siam  oils 


'i  Tin  dataUa  eooMming  IwtttfllMwltm  uu«l  the  oumtmu-riiw  of  tin  •*B*>tiH»AyrtJlrtttf' 

.  il    !■>    iilnniKt   .'very   Mulii.v    Niinll.v   iin-   iJewrllji-il   In   Twhirvli'H   wurk.    "IndlHrhe   llell- 

■iii (i  NmtqrflUMn"  (B«riio  18B2)  p.  LSS.    s.-.-  the  True,  Ptwrm,  Owrlew,  u,  pp.  L80,  177. 

i|    I '  li  ji  r  i  ii  u.'tur  rn  i  Ji  i  i    imlU-it,    imrl    VI,  p,    188. 

»)  Dmeki  ran  S.  ft  Co.,  i  let   188T,  p     • 
*>  ObMtlkerJMtoiwr.  L2.  p.  1888. 

«>  Jnurn.  I.   prakt.   «  h.-nile,  II,  3U,  p.  84!>. 
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Special  Part. 


Origin.  Material' used 
and  Yield 

Sp.  Gr. 

<*!> 

Constituent* 

I. 

Siani.i 
Leaves   drfrd    on  hot 
plate*.    Yield  0.6  p.  c. 

1.024 
at  15° 

— 

Betel  phenol, 

II. 

Siam.1 
Leaves   dried    by    ex- 
posure to  the  sun. 
Yield  0.9  p.  e. 

1.020 
at  15° 

— 

Cadinene. 

HI. 

Manila.2 
Fresh  leaves. 
Yield  0.27  p.  c. 

1.044 
at  15° 

— 

Betel  phenol. 

IV. 

Java.8 
Fresh  leaves. 

0.959 
at  27° 

j 

— 1°45' 

Chavicol. 
Betel  phenol. 
Sesquiterpene. 

V. 

Java.* 
Probably  fresh  leaves. 

0.958 
at  15° 

+  2°  45' 

VI. 

Bombay.8 
Fresh  leaves. 

0.9404 

at  28° 

Slightly 
laevogyrate 

Betel  phenol   (chavibetol),  ('10H12O2,  contains  the  same  side  chains 
as  its  isomer  eugenol,  but  in  different  positions. 


(>H« 

i 
c 

/\ 
hcv      \rn 


1IC\       /('(HI 
\/ 
COCHa 

Kugenol. 


fall* 

C 

/\ 
HCV       \('H 


HC\       /COflla 

\/ 
(OH 

Betel  pln-nol. 


C3H5 

I 
V, 

/\ 
H(V        \('H 

!        i 
i 

I        i 

IIC\       /V\\ 
\/ 
COII 

Chavicol. 


Betel  phenol"  is  a  liquid  with  marked  refractive  power,  and  possesses 
a  peculiar,  not  unpleasant  but  persistent  betel  odor,  which  differs  greatly 


>>  Bertram   &   (SlldemelHter.  Journ.   f.    prnkt.   (hemic  II.   8!>,    p.  849.— Bericht   von 
S.  &  Co..  Apr.  1MS8,  p.  H;  Apr.  18*9.  p.  t>;  Oct.  1**9.  p.  <»:  Apr.  1*90,  p.  0:  Oct.  lN91,p.  •"»• 

a  I  Bericht  von  S.  &  Co..  Apr.   1*91,  p.  .",.  ami  Oct.   181)1.  p.  5. 

3)  Berichte.  L>2.  p.  27:t»J. 

*)  llei-H-lit  von  S.  A:  Co..  Oct.  IMPS.  p.   ».*.. 

f-i  I'liarm.  .lourn..  111.  SO.  p.   749. 

•»')  Bertram  &  iHldVinrlHter.  ioc.  clt. 


from  that  of  tin*  ilosniy  related  pugenol    Whoa  pure,  bete]  phenol  I 
wiiii.mt  apparefij!    decomposition   at    2~>4— 256     (a1    L81— 183°  under 

1 'J  — 13  mm.  pressure!  and  ha*  a  sp.  gr.  i»F  1.(1(17  at  lo°.  In  alcoholic 
Inn  not  in  aqneOQB  siiliiriun  it  yields  an  intensely  Muish-greei]  eolOT 
with  ferric  chloride. 

Betei  i ■  I ifii i «1  can  he  identified  by  means  of  its  benzoyl  derivative, 
which  <  rystallizes  in  lamina*'  and  nn-hs  m  tB— 50°.  (Benzoyl  eQgenol 
BIBito  at  (J9— 70°|.     A.t-ryl  betel  phenol  I. oils  ;.r   i'7.~  — J77,J  find  melt*  at 

—  5°  (acetyl  sugsnol  melts  a1  30—81°),  and  upon  oxidation  with  parmao- 
Bjanate  yields  a. i'i-iso\anillir  acid)  m.  p.  807°. 

("Ii.'ivin.l.i    also    n     phenol,    has    so    Far   been    definitely    shown   1)0    be 
•nt    only    in    betftl   oil    from   Java.     t'liavieol    or  para   hydroxy  ullyl 

benzene  [comp.  p.  IT'.M  boils  at  287°  and  has  a  Bp.gr.  of  1.041  at  l">  . 
it-*  aqueous  solution  is  colored  [nteneal^  blue  irlfeb  ferric  chloride,  bbe 

alcoholic  solution   hut  faintly  blue. 

An  oil  distUled  by  de  Vr%  in  Java,  when  examined  Id  the  laboratory 

ol  Bchimmel  £  Do."  was  found  to  contain  in  addition  to  betel  phenol  a 

phenol,  which  is  probably  identical  with  ehavlcoL    The  benzoyl 

compound  crystallized  in  long  needles  and  melted  :ii    7 'J— 7H°. 

another  oil  distilled  in  Manila  from  fresh  leaves  and  examined  by 
Si-liiiiniii-l  A:  Co.-'*  contaiiifd  no  other  phenol  tlian  betel  phenol,  Thfl 
phenol  separated  from  the  sods  solution  bad  a  constant  boiling  point 
of  128—129'  nip b-r  11  nun.  pressure  ainl  yielded  I'Xrliisivriy  :i  benzoyl 
compound  crystallizing  in  laminae  and  melting  a1  50°, 

Another  const ii new* ,  possibly  to  be  found  tn  all  b  rtel  oils,  is  cadinene, 

'  IfHgi     80  Ear  this  hydroearbori  has  I n  isolated  from  the   Siuui    oil* 

only  (dihydrochloride,  in.  p.  118°).  Probably  the  sesqniterpene  (b.  p. 
.  1 1  ■  i -  260°,  sp.  gr.  0.917)  found  by  ESykman  In  the  betel  oil  from  Java 

is  also  cad ne.    The  Java  oils  from  Freeh  leaves  contain  a  considerable 

amount  of  low  boiling  constituents.  Eykntan6  did  not  succeed  in 
iBolatuiir  or  identifying  a  pure  terpens  of  constant  boiling  point  from 
the  Fractions  between  I7.'t — 190°.  Probably  si-wmi  tei-pfne-s  are  present 
but   apparently  no  pinene,    Fraction   L78-— 1TB°  (sp.gr.  0.H4-K  at   16 

s—5d20')  yielded  neither  a  solid  bromide  nor  a  crystalline  hydro- 
chloride. Fraction  L90— 220°  contains  substances  having  a  minty  odor 
I  ni'-nt  bone  or  men1  led?). 


klilini.    Inc.    rll. 

•  •   iivriil.i    tQB  R.  &Co.,  Apr.  18S0,  p    7 
Bvrii-hi   voi.  s.  ft  Co..  Oct.   1881 ,  p.  r. 


•  1'irtniin  A  UllilMnelHtet*,  loi\  clt. 
'•■   I CM 
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The  oil  distilled  from   dried   Si.mi    leaves  was  devoid  of    low    b< 
etaona,   only  a  few  ftropa  coming    «o<-r   below  200°.     When 
absence  of  berpenee  in  This  oil  amy  1h-  accounted  for  by  1 1  ■- •  cl 
of  tiie  erode  material,  the  absence  of  chavicol  in  Biam  and   Manila  oil* 
and  flu-  occurrence  ol  this  substance  is  Java  oil  may  be  accounted  for 
by  differences  in  'lunate  and  soil  of  thi>  respective  countries. 

89.    Oil  from  Potomorphe  Umbellata. 

Tin-  fresh  leaves  of  Potomorphe  axnbeflata  Miq.  (Family  P/pera 
contain  0.05  p.  «■.  ol  on  oil,  the  taste  and  odor  of   which  remind  nl 
pepper  |  Peckolt ' ), 

90.    Oil  from  Ottonia  Anisum. 

From  12  kilo  ol  thn  airxiried  rool  ol  wild  jaborandi,  Ottimi 
Bpreng.  (Serroahi  j&bomndi  Gnfll.)  10.54  -x.  »  — o.okn  j».  . 
oil  uviv  obtained,    ii  possesses  a  peculiar,  somewhal  pepper-like  i 
ami  it  burning  taste  whicli  benumbs  the  tongue.    Sp.  pr.  I.o.t.  !  Pi 

91.    OH  from  Poplar  Buds. 

The  leaf-buds  of  tli^  black  poplar.  Popalaa  nigra  L,  I  Family  S 
ease),   which   were  formerly  found   in  apothecary  shops  under  il 
•  if  (hnli  populi  and  used  in  the  preparation  of  ointments,  yield  ah 
%  p.  c  of  volatile  oil  upon  distillatioii  «ri1 i>  water  vapor.    It  is  iighl  jt 
in  color  and  lias  b  pleasanl   odor  reminding  somewhat  of  chamomile. 
[i    is  insoluble  in  7<i— 90  p.  a  alcohol,  bu1  yields  ;i  clear  solution  with 
%  p.  or  more  of  95  p.  <■-  alcohol    Sp.  gr.  (J.900 — 0.905;  «p=-r-l"S 
to  +5°54';  saponification  number  L8. 

Poplar  hud   oil  distills  between  2o"> — 26o    ::  and  consists  priiici] 
of  a  hydrocarbon  <i  -,iki<  boiling  ai  260—261°,    Piccard4  (187&)  ju 
from  its  vapor  density  (hat  it  is  a  diterpene,  CaoHsa.  where 
point  indicates  a  sesquiterpene. 

FiihtiT  and  Ivatz1*'  in  a  Recent  investigation  of  this  oil,  found  it  t" 
Qonsial   principally  >>i  ;i  sesquiterpene  boiling  .-it  263—369°.    The  e 
pound    was    identified    as   humulene   by   meaus   of   its   nitrosochloi 
Oltrosat''    Imrli  i  In-  I. lur  mihJ  the  whit.-  nitrosite,  and  the  piperid 
bensylamine  bases  prepaml  from  these.    Besides  humulene  there  h 


'  i    I'luirin.    KuiitlMchaii,   tS,  p.  '.Ml. 
'.arm.  RundNChau.  12.  p.  287. 
t>   BiTl.hi    v.. i,   ft.  |  Co     Apr.  1SK7,  p,  H 0 


H   Berlchte,  ii.  p,  MM;    7    p.  MSA. 
i.-iii.-.  83.  p.  fttsa 
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lably  contained  in  the  oil  a  second  sesquiterpene,  and  about  %  p.  c.  of 
Mraffin,  C24H50,  m.  p.  53—68°.  The  bodies  to  which  the  pleasant  odor 
sf  the  oil  is  due  passed  over  in  the  lowest  fraction. 

92.    Dutch  Myrtle  Oil. 

Upon  distillation  of  the  fresh  leaves  of  Myrica  gale  L.  (Family 
Myricaceae),  0.65  p.  c.  of  a  brownish-yellow  oil  (Rabenhorst,1  1837), 
sp.  gr.  0.876,  are  obtained.  At  17.5°  it  congeals  partly,  at  12.5°  com- 
pletely to  a  crystalline  mass.  The  odor  is  peculiar  balsamic,  pleasant; 
the  taste  mild  at  first,  then  temporarily  burning:  and  permanently 
astringent.    It  is  said  to  contain  70  p.  c.  camphor  (?). 

93.    Bayberry  Oil. 

The  leaves  of  Myrica  cerifera  L.  (Family  Myricaceae)  yield  0.021 
p.c.  of  volatile  oil,2  of  greenish  color,  and  very  pleasant  aromatic,  spicy 
odor.    Sp.  gr.  0.886;  *D  =  — 5°5'. 

94.    Sweet  Fern  Oil. 

The  dried  leaves  of  Myrica  aspleriifolia  Endl.  (Comptonia  aspleni- 
folin  Aiton)  yield  upon  distillation  about  0.08  p.  c.  of  volatile  oil.  It 
has  a  strong  spicy,  cinnamon-like  odor.  Sp.  gr.  0.926.  When  cooled 
in  a  freezing  mixture  the  oil  congeals.8 

95.    Oil  from  Walnut  Leaves. 

The  aromatic  odor  of  the  fresh  leaves  of  Juglans  regia  L.  (Family 
Jnglandaceae)  is  attributable  to  the  volatile  oil  they  contain.  Upon 
distillation  of  800  k.  of  fresh  leaves,  Schimmel  &  Co.4  obtained  235  g. 
of  oil.  It  is  yellowish-green  in  color,  Holid  at  ordinary  temperature,  and 
has  a  pleasant  tea-like  odor. 

96.    Sweet  Birch  Oil  (Wintergreen  Oil). 

Oleum  Betnlae  Lentae.  —  Btrkenrlndendl.  —  Essence  de  Betnla. 

Origin  and  History.  Cherry  birch  or  sweet  or  black  birch,  Betula 
Ifnta  L.  (Family  Betulaceae)  is  a  tree  15 — 20  m.  high  which  grows  on 
rood  forest  soil  throughout  southern  Canada  and  the  northern  United 

i)  Repert.   Phsrm.,  60.  p.  214.     Cinelln.  Organ.  Chenile,    IV   Ed.,  Vol.  7,  p.  885. 
»J  Berleht  von  S.  &  Co.,  Oct.   1H94,  p.   78.     Conip.  rIho   Hambright  (1S68).    Am. 
oarn.  Pbarm.,  85.  p.  198. 

»)   Berleht  von  S.  &  Co..  Oct.   1890.  p.  50. 
*)  Bcrirbt  ron  8.  &  Co..  Oct.  1890.  p.  49. 
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States,  westward  as  far  as  Minnesota  and  Kansas,  and  to  the  south  a* 
far  as  Georgia  and  Alabama.  When  chewed  its  reddish-bronxe  colored 
bark  develops  a  peculiar  fragrance  and  taste,  and  on  this  account  has 
been  used  by  the  natives  for  chewing  and  in  the  preparation  of  refresh- 
ing and  medicinal  beverages.  Next  to  turpentine  oil,  the  oils  of  sas- 
safras, wintergreen  and  birch  bark  are  among  the  first  oils  obtained 
by  distillation  in  the  United  States.  The  similarity  in  odor  and  tart* 
of  birch  bark  oil  with  true  oil  of  wintergreen  from  Gaultheria  procnm- 
bens  was  known  before  1818  (Bigelow1).  The  chemical  identity  of  the 
principal  constituent  of  both,  however,  was  demonstrated  by  Proctor2 
in  18451.  As  the  demand  for  wintergreen  oil  increased,  sweet  birch  bark 
was  distilled  indiscriminatly  with  wintergreen  leaves  or  even  distilled 
alone  as  substitute3  so  that  the  commercial  natural  oil  is  at  present 
obtained  almost  exclusively  from  the  bark  of  Hetula  lenta  L. 

Preparation.  For  purposes  of  distillation,  the  young  trunks  and 
branches  were  formerly  used.  These  were  cut  into  pieces  1 — I  inches  in 
length  which  were  macerated  for  12  hours  previous  to  distillation.  For 
the  latter  operation  stills  like  those  described  under  wintergreen  oil 
were  used.  More  recently  the  bark  of  the  trunk  and  the  larger  branch** 
is  peeled  off  in  late  summer  and  either  cut.  or  torn  by  means  of 
toothed  roller*,  and  freshly  distilled  with  water  from  copper  still*. 
If  wintergreen  grows  abundantly  in  the  neighborhood  it  is  added  to  the 
bark  in  the  still.  According  to  the  abundance  and  the  convenience  with 
which  the  one  or  the  other  can  be  obtained,  preference  is  given  to  tin* 
cheaper  material.  According  to  Kennedy,  maceration  for  12  hours  i- 
considered  indispensable  to  a  good  yield.  A  ton  of  2.240  lbs.  of  birch 
bark  yields  about  ."*>  pounds  of  oil  =  0.28  p.  c.  A  like  amount  oi 
wintergreen  yields  about  18  lbs.  of  oil.4  I'pon  rational  distillation. 
however,  as  much  as  0.(5  p.  c.  of  oil  can  be  obtained  from  the  bark. 

Proctor  already  recognized  in  1848  that  the  oil  did  not  preexist  in 
the  bark,  but  results  upon  the  interaction  of  two  constituents  in  the 
presence  of  water,  similar  to  the  formation  of  the  oils  of  bitter  almond*. 


i)  A  nitric  iin  Mt-illcnl  Botany,  vol.  2,  pp.  2H  ami  241. 

*)  Am.  Joiirn.  I'harm.,  IB.  p.   241. 

3 »  liftulii  Ifii t/i  and  Gnnltherhi  prticiimbens  grow  together  in  the  wooded  nio'intaiu- 
ouh  regioiiH  of  tin'  North  Atlantic  Muter*.  In  a  report  on  the  wintergreen  oil  Indaxtr.i. 
Kennedy  i Am.  Joiirn.  I'hnrni.,  T>2.  p.  t'.n  in  lss?  called  attention  to  the  fact  that  tir- 
e-nut of  collection  of  birch  bark  wiw  lint  '7  of  that  of  wintergreen  leaven:  hIbo  that  thr 
yield  of  oil  from  the  bark  wiih  but  O.2."  p.  <■..  whereas  that  from  wintergreen  »"•" 
O.HO  p.  c.  According  to  tlicHe  figure*  the  cost  of  production  of  the  oil  from  birch  burl 
in  but  half  iih  irreat  an  that  of  wintergreen  leave*. 

+)  Am.  Jonrn.  I'hnrni..  ."4,  pp.   t'.»— oil. 


OUa   "I    I  hi'    Hftllhr,-;,,: 


•  l.  .'i:.1    according  to  more  recent  investigations by  Sehneegans' 
itn  substances  aiv  betulase,  b  ferment,  and  t*he  glncoside  gaultberin* 
rhich  crystallizes  with  one  molecule  of  water: 

CiiHieOa    +    ffgO    =    C«H4<^x;Ha    +   CeHtsOs 

( raull lu-riii  WiiUt  Methyl  salirylnte         * ■  lit | ••  •  BQg&T. 

F'roj'kutieh.  oil  of  suivi  iiin  h  is  u  colorless  or  yellowish  colored 
•ii  sometimes  colored  red  due  to  the  presence  Of  braces  of  Iron.  As  to 
idor  : 1 1 1 * i   feasts,  ir  can  scarcely   hie  distinguished   Eroa   pure   methyl 

salicylate  v  hnt  differ*  decidedly  i!i  hoth  roapeotfl  from  bhe  oil  of  tifctr£ 
tfterfc  procnjB&a&&  sp.  gr.  1.180  to  1.187.  it  is  optically  inactive, 
differing  in  this  reaped  from  the  slightly  lnevogyrate  gaultheria  oil. 
It  forms  a  clear  solution  with  .".  p.  of  7(1  p.  e.  alcohol  at  ordinary 
lemper&^Qre,  and  with  aqueous  potasso  or  sodn  solution  upon  gentle 
beating.  Water  shaken  nith  a  drop  of  the  oil  prolines  ,i  deep  vioin 
odor  with  ferric  chloride.  By  distillation  over  a  free  flame,  nwivt  lurch 
iii  passes  ore*  between  ^1^—^21°. 

i  omi'ositio.n.  inasmuch  a**  no  commercial  distinction  Is  made 
»'!«>  ii  I'M  h  oil  and  giiultlieriH  oil.  it  remains  doubtful  whether  the 
liscovory  of  saUcyMe  acid  by  Oahoon4  (1844)  wan  made  in  oonnecrfon 
i-irh  an  oil  of  sweet  bireh,  a  true  vvintergreen  oil,  or  a  mixed  oil. 
tor  p<  *ssil.lv  iliHtinjraishes  U-Tween  the  two.  It  is  quits  certain  that 
be  oil  examined  by  Cahoots  must  have  been  adnltcrated  for  he  found 
•  i  ]i  i .  of  a  terpens  boiling  at  160°  which  lie  terms  "jruultherilene"  and 
viiirii  presumably  vTaepineneirom  admixed  turpentine  oil.  tteeentexaniin- 
t  i<  ma  of  genuine  oils  have  shown  the  absence  of  terpenes  in  1 H  >th  I  »ils. 

iLCGOrding  i'1  Power  and  EQeber6  (1896)  sweet  birch  oil  contains  as 
miih  as  09,8 p,  o.  of  methyl  salicylate.0    If  the  oil  diluted  with  ether  is 

haken  with  an  mpi is  7J5  ]>.  &  potassa  solution,  the  methyl  salicylate 

i  asses  into  the  aqueous  solution  as  potassium  methyl  salicylate  and 
•an  readily  he  separated  from  the  other  constituents  remaining  in 
•thermal  solution. 


I)  Am,  .Imiru.   I'harni.,  IB,  p,  -II. 

••»(  Joiim.  il.  i'hnrm.  v.   Kl«n«n  l.«.tlir..  28,  p.  17. 

a>  Arch.  il.   Plmrm.  IBS,  p.    *8T- 

ft)  Aim.  Se  Cain,  it  I'hy*..  111.  in.  p,  .T27.— Ueblir'*  Annaleu,  48,  p.  80;  r>\:  |.  :_'7. 
i   .in.    Itmulachaa.  18.  p.  S 

"i  The  wtHlcnifiit  by  Trimble  &  Schroter  <Atn.  Juiirn.  Phnrni.,  61.  |».  HUM,  and  <>7 . 
p.  361 ».  that  the  oils  of  gaultheiiu  and  sweet  birch  runtaln  ucntolc  acid,  ethyl  aleobol 
and  a  Nean,ui  terpen  e  vra*  nul  HuljHtun  tinted  by  the  anamination  of  n  large  iimimnl  <<\ 
aathcntk  oil.  See  Power  d'harm.  Kundarh.,  7,  p.  2*8|.  aluo  Power  A  Kleber  <phnrm. 
Rundwhau,  18,  p.  228),    These  con wtl turn ts  evidently  do  not  occur  In  the  genuine  nil. 


l\:\A 
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Tin-  residue  remaining  upon  evaporation  o!  the  ethfr  w.m- 
iiiioi  two  parte  by  steam  distillation.    The  no^-volaMle  residott eongnU 
upon  cooling.    It  was  readily  soluble  in  ether,  more  fip&rin 
and  crystallises  in  laminae  which  are  not  attacked  by  sobptuirii  01 
acids.     'I'll'  v  consist   of  paraffin    which,   judging  from    an    elei 
analysis  and  in.  p.  determination  (m.  p.  69.6°)  may  '■ 
triacontane,  CsuHes-    The  portion  volatile  with  water  vapor  is 
soluble   in   so  p.  c.  alcohol,    boils  between  280—235°  (undei    2? 
pressure  at   abt.   185°),  and  lias  the  composition  I  mILi«»-     I 
ester  and  opoD  saponification  is  resolved  into  its  oompotmda; 
CsHisO  and  an  acid  CtHisQ* 

Examination.     Ina.suiu.-I)   us   tin-  oils  of  swwt   lurch  and  _ 
in-  heaviest   o!  aH  known  oils,  the  presence  of  foreign  oifa 
petrolemzi  causes  a  lowering  of  the  specific  gravity.    The  - 
70  p.  '    alcohol  is  also  diminished  to  the  presence  of  most  ■< 
The  property  of  methyl  salicylate  to  form  water  soluble  salts   witli  Kbf 
alkalies  <•■   g.  (<oHt[<>K]<  <i<>rii.,}  affords  a  convenient  means 
ing  adulterations,     a   suitable  method  is  that  directed  by  the  D   - 
Pharmacopoeia 

If  to    I    so,  ol  "ii  contained  in  ■   eapaotoua   test-tube,    L0  -<>dium 

hydrate  I".  8,  be  added,  and  the  mixture  agitated,  a  bulky,   whit** 
precipitate  will  !"■  produced;  tln-n  ii  the  test   to  be,  loosely  corked,  l« 
to  shin. I  in  boiling  water  for  about  five  minutes,  with  occasion!  .  .«r>   d» 

precipitate   should    dissolve,   and   form   a  clear,  colorless  or  faintly  yeJIowW 
solution,  without  flu-  separation  of  any  oily  drops,  either  at  the  mi 
the  bottom  i>f  tl»-  liquid  (absence  of  other  volatile  oils  or  of  pstroieoi 

still  more  convenient  is  the  use  ol  a  •"•  p.  c,  caustic  potash  soratbi 
which  dissolves  methyl  salicylate  immediately  without  the  format 
B  precipitate,  leaving  other  qHb  undissolved. 

Chloroform  can  also  be  detects  in  this  way,    Five  percent 
constituents  can  in-  recognised  in  this  way.    Inasmuch 
methyl  salicylate  disappears  completely  in   the  alkaline  solutio 
nature  of  the  adulterant  can  usually  i  tised  by  its  odor. 

The  amonnl  of  methyl  salicylate  can  be  determined  l'/> 
weighing  the  salicylic  arid  or  volnmetricaUy. 

For  the  gravimetric  determination  Ewing]  (1892)  recommandi 

following  process 

L5— fl  $  "I  i  In-  ml  are  laponined  in  n  II  ask  of  50  oe,  capacity  with  ii  - 
excess   el   sods    solution.     To    the  liquid,   tra»*»ferred   to  iiinwl. 


>  i   fro-.'     it]      i'ti  irm  •     I '.Mi. 
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ii  i  <irochioric  acid  ia  added  and  the  liberated  naHcylic  add  shaft o1 

with  ether.     In  orcW  Co  remove  braces  el  sodium  chloride  from  the  ethereal 
eolation,  thie  fo  shaken  with  water.    The  ethereal  solution  ie  evaporated  in  <■ 
tared   capsule  on   a  waterb&th.     The  residual  salicylic  aeid  is  weighed  fl 
having  been  dried  to  oonetflul  weigh!  over  snipe  eric  add. 

This  method   of  assay   pr«'su|»[M)s«'s  a  pur.-  oil,  for  foreign  addition* 
such  as  nnnnnfrafi  oD,  would  pass  Into  the  ethereal  solution  with 
elk  acid  ami  remain  upon  ev.-ipomtion  o(  bbfi  solvent, 

Fur  ili«-  volometrk  estimation.  E.  Krcmern  and  M.  James1  give  the 
lull,  iwing  directions: 

:"•  «.  hi'  oil  in  be  i|i-.--.lv-.|  in  an  <>xce*s  ,,i  Hlamlanl  soil  a  solution  uuij  the 
Bofatfon  10  be  boiled  for  Ave  minutes   to  effect   sapoiiitknt ion.      The  execs 

i  solution  in  asi  •TiaiiH'd  with  tie*  ai<l  of  iiurrnal  acid  anil  the  number  of  cos. 
of  iiorniul  alkali  consumed  in  the  saponification  multiplied  by  n.l.vj.  the  methyl 
salicylate  factor. 

Tli>'  iissiv  i-mij  also  l»>  I'fferti'ii  by  ib-tcrmining the amount  of  salicylic 

i    presenl    according   to   the  method  ofl  Msonfagat  and  YoHiunnn  - 
Thi«  method  is  based  upon  the  euppoeed  fact  thai  in  the  pfsesaoi 
mui'h  alkali  salicylic  arid  is  converted  bj  Iodine  Into  b  dUoda  salicylic 

!    iodide.     The  excess  ->i   iodine  is  ascertained   by    titration   with 
id  tbicenlpbate  solntion.    The  reaetion  is  soppossd  bo  bake  place 

■onlinjr  to  tin1  following  i'ipi;ii  inn  : 

I  .,H ,mll  ii  <  M  »K  +  SNaOH  +  r>l  =  <  „H,I,.(  I  >I  id  k  >k  +  8KI+  aH,<  • 

The  application  of  this  method  i<>  wintergrean  oil  has  been  suggested 
by  Kramers  and  James ; ' 

A  weighed  ipiantity  <n  nil  oibt.  fl  g .  i  is  saponified  with  normal  alkali 
u.-itj^.  taken  bo  employ  at  leant  7  molecules  of  potaeslnm  hydroxide  foi  everj 
moleonie  c4  methyl  salicylate.  The  saponified  liquid  i»  iltlub'd  in  cither  250  or 
500  oc.  ( M  this  solution  B  or  1"  cc.  respect  ivH.v  are  healed  in  a  iln>k  •■« 
».<>,  Decraonnal  iodine  eolation  in  then  added  until  the  color  is  permanBntfy 
esMotr.  I  pon  shaking  a  deep  red  precipitate  reanlta.  bTpoucootiag,  tbesofotioi] 
is  acidified  with  dilute  sulphuric  add  and  diluted  with  water  t«>  860 or  500 cc 
in  an  eliQUol  pari  labt.  100  cc.)  ol  the-  nitrate  the  excess  of  iodine  •*  secer* 
i  by  means  ol  N  10  bbiosulpbAte  soletioa. 


1   Mol.  Methyl  Salicylate       lOi.W 


u  Atoms  Iodine 


■59.2 


0.1907481  i 


By    multiplying    the   amount  of  iodine   lonnd    (in   oca.)    with   the  factor 
0 J 9974914  the  amount   ol  methyl  salicylate  preeenl  is  (onnd,  Eroro  which  the 

percentage  o!  ester  in   the  nil  ran    In*  rali'iilnted. 

a  good  oil  should  contain  al  leasi  98  p.  <■_  ol  methyl  salicylate, 


•I. arm.   Review.   16,   |-     ISO 


at  Berl.'ln.-.  '-*-■.  p.  -'::'-'l      iJ.-!.  p,  2703 


■ 
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97.    Oil  of  Hopa. 
<ll<  iiiii  lliniiiili  Lupiili.  —  HspfSttBl.—  BnBBM  do  Hotiblon. 

Okkji.x  ani>  Hbhtobv.     On  account  of  their  peculiar 
and  butei  bhfl  fruit  Ol  Hamulus  iupulus  L.   (  Family  .1/. 
i ■iiitivsi.ti'ii  in  most  icmtii rii's.  ims  been  need  since  tin-  middle  ages  (or 
tie-  iiroHiMiizjitioti  of  bin  i      Bops,   therefore,  are  mentioned 

literature  sine*?  the  eighth  century."    Mi-dicinaiiy  hop-,  an  being  o 
comparatively  recently.    The  medical  use  ol  lupulin   n 
1880  by  tves,*  a  New  York  physician. 

Tin-  volatile  nil  of  hope  seems  >"  have  been  first  distilled  in'; 
glands  by    Payen  and   Chevallier,8  l>ur   thue  far  has  found  but   ; 
appllcaticm. 

Pbbparatiov.      Oil    i  if    hops    is     prepared    from    I  lie    siroliil.- 
well  /is  iii. hi  tin-  lupulin.    The  yield  from   Imps  varies  from  0.8 — 1  p 
from  lupulin  ae  inneh  an  -'?  p.  c.    inv    obtained.     Tin*    Isitter,    howevei 
less  pl.-asiiiii  and,  therefore,  inferior.    The  aqueous  distillate— <  - 
1  hat  from  lupulhi  — is  strunyrly  ncid   and  contains   valerianic   add 
sonne)   and   probably  also   butyric  acid  [Osaipow).     Unbleached  hopi 
mnet    lie  used  (or  distillation,   otherwise  the  oil   baa  an    nnplest 
sulphurous  odor. 

I'lrurKitTiEs.    Oil  of  hops  is  a  light  yellow  to  reddish-brown  linn 
liquid    which    becomes    viscid    upon    prolonged    standing.      It    has     ' 
aromatic   odor   and    inn   basts   is   not    bitter.      Sp.    ipr.   0.855—0.6 
an—  +  0   28'  to  +o°40\  In  alcohol  it  is  very  difficultly  sobib 
older  oils  do  not  yield  q  dear  solution  with  even  !•."«  p.  c  alcohol. 
may  possibly  be  attributed   to  polymerization  products  ivsuln 
so-i -jilfi-d  olefin  it-  tei-pi-nes  present   in  the  oil. 

Composhion.    Although  oil  of  hops  has  frequently  I d  exai 

chemically,4  ool  a  single  constituent  had  Ih^-ii  isolated  and  rfcnd 

until  reeeni  ly. 

In     189"     I'luipin.-.n  *•    showed    thai,    aside    from     small     am 
•I   olctini,.  bsrpenes,  oil  of  hops  consists  principally  of  a  sesq ui terpen*- 
hinimleue.     The   oxygenated    constituents,    however,  to   which    the 
evidently  owes  its  peculiar  aroma,  were  not  investigated  by  Chapni 


I*  PbnriiHit'ntimplilji,  p.  SKI. 

siiiiiiiiiti'k  Joum.  nl  Be.  •  Art*.  1830,  p.  it02. 
a  I  Jnuro.  tie  I'taarmat  le,  H,  pp.  214  ft  S8B. 

I]   Para  *  ilievnlller.  lot  i-lt.  —  Wbriht  (1838),  Joum.  f  prnki   Cbem.,  BS,  | 
iVraoRM  (ISM),  Compt,  nni].,  BS,  |i.  808.— Klllni.-nunti  (1877),  Berk-lit.".  I" 
— OuMi  I  ft  '8ft).  Joum.  f.  pmkt.  Chum.,  II.  28,  p,    IS,  ink)  84,  p. 

■->    loiirn.  Chpin.  Stic,  «7,  pp.  64  .V 
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The  i-mi  that  the  analysis  uf  fnu-iion  U10— 171  (up.  «rr.  0.789) 
agrees  with   the  formate   < mil i v.  Beams  to  render  it   probable  thai   it 

liate  of  a  mixture  of   biro   hydrocarbons,  viz.  GioBm  and  GsoHm 
The  latter  is  possibly  identical  with  on.-  uf  Si-m iuIit's  i  oleflnic  terpenas, 
lin-  and  hydrochloric  add  are  absorbed  energetically,  but  do  hut 
yield    crystalline  derivatives.     I Fpon   oxidation,  oxalic    acid   alone 
obtained. 

Almost  two-thirds  of  the  oil  consist  of  liumulene,  e  sesquiterpene 
boiling  at  868— 866°,  ap.  gr,  0.9001  a1  15"  isolated  bj  fractionation 
it  ta  obtained  either  slightly  laeTo-  or  dextrogyrate,  When  perfectly 
I  nil''  it  is  probably  Inactive. 

Wirh  bromine  and  hydrogen  chloride  liquid  addition  products  only 
Obtained.  A  QhaiBfteriHtic  derivative  was  obtained  by  passing- 
nit  rosy]  chloride  into  the  chloroform  solution.  This  nitroBOChloride 
melts  at  lt>4 — 165°  and  niay  serve  for  Its  characterisatiou.  The  humu- 
lene  nitrolpiperidide  obtained  from  it  melts  at  l.">.'$°,  the  nitrolbenzylnuiine 
base  at  186°. 

CaryophyQene  from  oil  of  cloves  yields  similar  ib-i-ivji  ri  v-.-s  vvhielj  nre, 
however,  quite  different  In  melting  point.  CaryopbySene  abo  readily 
yields  M  crystalline  hydrate,  whereas  humulene  does  not.  The  latter 
therefore,  is  to  lie  regarded  us  .-i  new  distinct  representative  of  the  clase 
of  sesquiterpenes.1 

AnFLTKRATtON.        Oil      from      rO]  >;i  ikl       li.ll-.llii      is     men  r  iorieil      .is     ;il 

adulterant  of  hop  oil.    The  higher  sp,  gr,  and  larger  angle  of  rotation 
ould,  however,  readily  betray  its  presence. 

Veeoi'dinp.'  in  chapman. ::  the  statement  made  by  Personnss  that 
the  oil  upon  oxidation  yields  vulerinnir  acid  is  incorrect.  This  acid, 
however,  results  upon  oxidation  of  the  extract  nf  Imps  with  per- 
manganate. 

98.    Oil  of  Hemp. 

The  various  statements  concerning  the  properties  and  composition 
of  the  volatile  hemp  oil  differ  considerably. 

Airurdiuy  lo   I'>t> i-'1    (iw.'iTj    the   oil    from    Cauaabie   indies    is 

lighter  than  water  and  congeals   at    12 — 15"  to  a  butyraoeous  mass. 
ir  is  said  to  .-unsisi  uf  twu  h v 1 1 rocarbona :  the  liquid  caoabene,  CisHsoi 

1 


«)  lM>ricln<-,  II.  e.  'i>_'. 

•i  I'nr  «   ilct'iUi-il  cum  |.  !  ri  -i.ii  uf   t lie^e  Iwu  liy.ln  -.•  I'luinii.  Ari'li  .  X,  |) 

'i  i  iiftin.  CentralbL,  isws.  u.  p.  BftO, 

•i  Juiirn.  dp  Pharin.  et  «le  Chlrn,,  III.  Ml.  p.  4N. 
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which  boils  at  285—240°.  and  cannabene  hydride,  CisHs*.  which 
crystallizes  from  alcohol  in  scales  with  a  fatty  lustre. 

Valente1  (1880)  examined  an  oil  that  was  obtained  from  Italian 
Cannabis  indica.  It  consisted  principally  of  a  sesquiterpene,  CisHm: 
b.  p.  256—258°;  sp.  gr.  0.9299  at  0°;  [a]D  =  — 10.81°.  With  hydrogen 
chloride  it  yielded  a  solid  hydrochloride.  The  same  sesquiterpene  is 
found  in  the  oil  from  the  male  inflorescence  of  Cannabis  gignntea. 

Upon  steam  distillation  of  the  female  flowering  plant,  Vignolo*  (1885) 
obtained  a  mobile  aromatic  oil  which  boiled  between  248  and  268°  and 
did  not  congeal  when  cooled  to  — 18°.  When  distilled  over  sodium,  a 
stearoptene  remained  behind  which  was  not  further  examined,  whereas  a 
sesquiterpene  (b.  p.  256°;  sp.  gr.  0.897  [?]  at  15.3°)  passed  over.  The 
formula  C15H24  was  established  by  elementary  analysis  and  vapor 
density  determination.    A  crystalline  hydrochloride  was  not  obtained. 

Schimmel& Co.8  obtained  upon  distillation  of  the  non-flowering  herb  of 
Cannabis  indica  0.1  p.  c.  of  a  mobile  oil  with  narcotic  but  not  unpleasant 
odor.    At  0°  it  congealed  to  a  butyraceous  mass.    Sp.  gr.  0.932. 

Whether  the  sesquiterpene  found  in  the  oil  is  identical  with  any  of 
the  known  compounds  does  not  become  apparent  from  the  scant 
literature  on  the  subject.  The  cannabene  hydride  of  Personnes  is 
possibly  nothing  more  or  less  than  paraffin  which  is  frequently  found 
in  volatile  oils. 

99.    Sandalwood  Oil. 

Oleum  Ligni  Satitali.—  Ostitidisches  Sanilelholziil.     Essence  de  SanUl. 

History.  On  account  of  its  |>eculiar.  very  pleasant  odor,  as  well  as 
on  account  of  its  durability,  sandalwood  from  Santalum  album  L.  has 
been  used  since  antiquity.  Medicinally  and  economically  it  has  an 
important  and  very  interesting  history. 

In  mediaeval  writings  and  in  the  later  treatises  on  distillation. 
however,  sandalwood  is  but  seldom  mentioned,  the  oil  having  been 
used  only  in  recent  periods  for  medicinal  and  other  purposes.  Previous 
to  this  century  the  oil  has  been  distilled  by  Saladin4  (1488),  Gesner* 
(1555),  and  Hoffmann0  (1722).  Neumann  and  Dehne"  (1780)  ascer- 
tained the  yield,  and  Phnpoteaut8  first  examined  the  oil  in  1882. 

>)  Oaxx.  Chilli,  ital..  10.  p.  ."4<>.  \-   11,  p.  si  Kin  kftstllcher  Schati.  p.  246. 

101.— Bericht<>,  IS,  p.  2481,  &  14.  p.  1717.  «)  Olmervntorlum  ph.vsico-chemlcanim. 

3)  Gaex.  rhlm.  Ital.,  2.".  I.  p.  110.  p.  60. 

s)  Ilerlcht  von  S.  &  Co.,  Oct.  18!»5,  p.  .".7.  ')  Crvll'M  Chemisettes  Journal,  8,  p.  IS 

*)  Compendium  aromatarloruin,  ful.. '140.  si  Bull.  Soc.  chlm.,  II,  87.  p.  308. 
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In  Ceylon,  distilled  sandalwood  ofl  i«  reported  to  have  Ui'ii  used  for 
the  embalming  iif  bhe  dead  bodies  ol  native  princes  since  the  ninth 
C&ttl  ury.1 

Dsran  am.  Tid-i-Ait  vriuv  -    Suuuiluw  utlmmli. (Family  Santa/aa 
a  tree  6—10  m.  bi^rli  with  dense  foliage,  is  indigenous  to  tin-  mountains 
«>f  India   and  either  grows  wild   or  in  cultivated  in  dry  <i|"-ii  places, 
rarefy   in   fomst.s.:>     Tin*    wood    of    tins   trass  growing   in    dry    rocky 

iiniiintiiiiKniH  Hiiil  in  harder  ami  richer  in  ■  > i  1  Mian  that   of  1 rr< IS  cull  ivfl  ted 

in  fertile  soil.    Tin1  territory  which  produsea  sandalwood  is  a  strip  2S0 
miles  long  which  extends  Croon  the  Nilgiri  mountains  to  the  north  and 

northwest     through     Mysore     and     foiiiibntoiv    tO    I'aiinni.       The     brae 

grows    from    sea>fcnral     up     to    altitudea    oi     LOGO     m.       The     brass 

property    ol    the   state.      In    the    presidencies    o!    Madras   and 

Mysore  the  wood  and  the  roots  are  arranged  according  bo  grade  into 

18    dassSS4     and    sold    ■■■<     aurtioTi.       Wood    destined    for    the    Vaivi>\- 

market  is  shipped  Tie  TeUichery  or  Bombay.    s  considerable  amount  is 
i   in   Asia  for  ritualistic  purposes,  and  some  of  I  d  in  the 

primitive    distillation    oi    the    oil    ,-n    ih<-   place  of    production.      Bid 
■  process  as  follows  i 
"Tin-  bodj  ni  the  -till  ta  ■  large  globular  clay  pot,   with  a  circular  raonth, 

and   ia  about  2%  feel  deep  by  about  8  feel  circumference  at  the  biljre,     No 

capita]  ia  Bond,  bill   the  mouth  of  the  still,  when  need,  i*  Honc-il  wtt.li  a  Hay  li.l. 
having  o  snail!  hole  in  Its  centre,  through  which  a  hem  copper  tube  about 

long  i«  passed  For  the  escape  of  the  vapor,    The  lowet  end  of  'lie  bub* 
:  inside  b  copper  peceiver,  pluced  in  a  large  poroea  yeaaol  containing 
i-iiid  water.    When  preparing  the  sandalwood  for  distitliitiun  tin-  white  or  sap 

•  I  hi  refected,  and  the  lavirt  wood  i»  cut  Into  small  chipe,  of  which  about 
■2  nuiundx  or  50  lbs.  an  pnl  Into  the  still.  An  nnn-h  water  is  thou  added  as 
will  juHt  cover  the  Chips,  and  t lit-  distillation  is  carried  on  nlowly  For  ten  days 
and  nights,  b.v  which  time  the  whole  ol  1  he  oil  ia  extracted.  Aa  the  water  bom 
time  bo  Sine  gets  tow  in  the  i-tiil,  Fraah  rappUaa  ace  added  from  the  heated 
aonrtanta  ol  th*-  refrigerator." 

According  to  another  report0  the  distillation  lasts  -1  days  and 
yield*  i^."  p.  «.  of  Oil  ol  B  sp.  gr.  0.980  and  higher.  The  prolonged 
distillation  Is  suffieienl  explanation  for  the  dark  rotor  and  lii«rli  specific 


t)  Pharmat-ogrtiphia,  II  ed..  p.  See. 

»>  J.  L.  Plgot,  ronservator  nf  foreMn  In  Mysore,  India,  linn  written  mi  Interi/Miiii; 
pamphlet  on  the  Handalwood  cnltlvAili-'ii  !n  India  accompanying  the  exhibition  ol  the 
Jlritinh  Colonial  Qo  vera  men  ta  «t  the  Paris  Expedition    L9O0 

«>  Holmes,  Phartu.  .Fourn...  III.  1'-,  p.  Ml 9.—  Petersen,  Ibid.,  p.  757.— Klrkby.  Iblel.. 
p.  857. — Rawer,  Odorogntphln,  voL  I,  i>-  315, 

*»  BwSchl  ron  B.  •  Co.,  Qet.  18B8,  p.  -14. 

s>   Unimex,  loc  clt. 

lemUt  and  Drugrfnt,  Mi 
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gravity1  of  this  "»1  contaminated  with  decomposition  products.    Onji 
;i  small  pan  "f  it  ib  brought  t"  Europe,  most   ol  >'   being  expoi 
Otrina  and  Arabia 

Sandalwood  is  also  produced  in  eastern  Jai 

Snmhn    (SihmiiIhi    i»r    Tji'iidann  >    and    Timor.      Tliis     v.-i ri.-i  v     \-     I 

into  the  market  as  felacdasar  sandalwood  via  Macassar  {in  tlieO 
li  does  not  contain  as  much  oil  as  the  East    Indian  wood,   bnl   the 
in,  bardlj  be  said  to  be  inferior. 

Owing  to  &   more  complete  comminution   ae  wll   ae   to  jierierTHii 
jiji|i;iiniiis   tor   ilistillMrinii   ;i    lnrg>*r  yifld   of  oil    is   ulitained    in    I 
than  in  India  :   from  East  India  sandalwood   8—5  p,  <•.,  from    MmoKsjf 
Wood    1.6 — B  ]i.  B.     Tin*    European   oil   in  light  rolored.    has 
odor  and  rompares  fa\«nn l » l v-  with  the  Indian  oil  which  Lscontami 
with  empyreum&tie  products. 

Pitoi'KHTiEK.    Eawt  Imli.iii  sandalwood  <>il  ie  a  mtlua'  viscid 
yellowish  t<>  yellow  liquid  of  peculiar,  faint  but  pereietenl   odor,  and  ol 
an  unpleasant,  reeinooe,  harsh  taste.    The  sp.  gr.  ol  a  normal  <»il  Hei 
between  0.973  and  0,980,    The  Indian  <>ils.  ae  alree 
higher  specific  (gravity  and  a  darker  color  due  to  decomposition  pi 
ducts.    The  angle  of  rotation  vari  m  Barron  limits,  viz. —17 

—  li»-\     With  5  p.  of   7<»  p.  c  alcohol,  sandalwood  oil   yield    a   dear 
solution  which  i.s  not  rendered  turbid  by  the  further  addition  ol 
Upon  age,  especially  under  the  influx '<■«'  of  lijrhi   nn<l  sninhiliu 

diminlshea  and  ii  then  yields  turbid  mixtures  in  the  ratio  tnentio 

The  aantatol  content  determined  \>y  acetylimtion  and  ealcc 
GutHaeO  m  88—98  p.  c  Under  14  nun.  pressure  about  95  j».  i 
oil  pusses  over  between  L55 — 170°,*  under  ordinary  pressure 
275—296°  ii-'  L895).    The  saponification  number  i-  6—16. 

Comi'okition.     According  to  the  investigation  of  Chapoteauf  *  il 
sandalwood  oi]  consists  almost  exclusively  of  two  substances  < 
and  t'l.-HaoO.    The  former  boils  at  300°  and  is  regarded  as  an  nidi 
whereas  i  >-.  1 1  •.•«<).  with  a    hoiling    poiiil    of  310°  in  supposed    '" 
rorn'sfmiulin^r   ali-ohol.      IMiosphorif    acid    anhydride    abstracts    watei 
from  the  oil.  two  bydrocarbouH   resulting:    to  the  one   boiling   at    Jl" 


rarosi  baa  «ii..«n  ,  .  ,    thai    the  »p.  tr.  »t  an  oil  in  racraaaad 

S.988  irhati  haated  w 1 1 1 1  water  to  50     inr  ten  daya  irhemlsl   nnd   Drnggtoti   \\»a    '"' 

»>   Berlchl    roi  S.  .  I  SeS    i      ST. 

'i  1'hn.rui.  Jonru.,  III.  S6,  |>.  L044.    The  *  tat*  men  I    o(  i  •  id    EhirgVM 

imi'i    ' -ii-  1 1 1 1  ( i  •  •  i-  <■ |n  isiiiiim  i  iio  nut  fully  agree  with  these  data 

'i  DnU.  Bo    •  hist.,  ii.  -'it.  |. 
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rii«-  formula  Cufis*   is  assigned;    and   bo   the   other,   b.  p    260°,   the 
formula  i'i.-.H-.m.    When  the  pi3  is  beated  with  glacial  acetic  add  to  150 
the  acetic  eater  of  santalol,  CisHsaO.COCHs  results,  also  h  substance 

<   ,.lt,„n  c.'i 

Enasmucfa  ;is  the  low  specific  gravity  of  OhapotBaut'B  oil  (0.946) 
would  mm  bo  iinlii  .-it*'  that  it  wan  adulterated,  the  above  results  should 
i^e  accepted  with  caution.  Furthermore  be  'li.i  nol  prepare  e  single 
crystalline  derivative  with  which  to  prove  the  corned  ness  of  his  formulas. 
For  the  aldehyde  character  of  the  substance GisHmO  hedoeenol  supply 

:    s.jaul«'   I'l-'iul. 

* "  I  j  j  l  | » 1 1  i  i  i  ii  and  Burgess J  bave  more  recently  published  b  preliminary 
report  on  santalol  and  the  hydrocarbon  obtained  by  it*  dehydration. 
Santalal,  irhlch  they  aleo  regard  u  an  nl«l»-li v«i«-.  was  isolated  by 
tfonal  distillation  from  the  oil.  The  substance  thus  obtained  bofla 
at  801—806°  and  upon  oxidation  with  potassium  jhthii it- an, its yielded 
santai.-iti.  add,  which  crystallises  in  thin  laminae  and  melts  a1  76°, 
The  liytlnicnrlmn  obtained  by  the  dehydration  of  Hantalal  wiih  phos- 
phorufi  pentoxide  bolls  ai    140—145°  under  25  num.  pressure;    sp.  gr, 

0.9359  a(    15°;    ["]d  =  4-"»°4.V.      if    is   iiumI  nvated   nml  combines  iliri-rlh 

with  tin-  hydrides  of  chlorine  and  bromine,    Nitrosoand  Ditrosochloride 
derivatives  could  nol  be  oW  ained. 

A>  was  first  shown  by  Parry*  (1895)  sandalwood  oil  contains  saponi- 
Qable  substances.  It  is,  therefore,  assumed  thai  pari  of  the  santalol 
occurs  in  the  oil  as  eater.  The  acetvlizntion  of  the  oil,  described  under 
the  next  heading!  shows  thai  the  bulk  oi  the  oil  consists  ol  an  alcohol. 
Whether  the  formula  assd  in  the  calculation,  viz.  CteHseO,  which  was 

assigned  to  santalol    by  f'hapntenut    is   mnvrl    or    not    will    have    '">    Ih' 

decided  by  further  investigation.    Bchimme]  A  Do.1  have  recently  obtained 

miflcation  numbers  with  acetylused  santalol  which  had  beenregener- 

i  > '  on  the  phthaiic  acid  compound  which  do  nol  agree  with  the 

formula   OisHaaO.     The   results  agree    better   witb    Cu$His0,    or  alsc 

alol  is   i  mixture  <>i"  deferent  alcohols. 

Vim  Bodenand  MfilleH  found  in  the  non-alcoholic  portion  ol  the  oil 

Bsqniterpeue  boiling  from  261— 262°;  sp.  gr.  0,898;  «n  — —  21°.    It 

could  not  be  identified  as  one  of  the  known  sesquiterpenes.     It    adds 

hydrochloric  and  hydrobromic  acid  and  bromine,  but  yields  do  crystalline 

derivative,    By  hydration  with  glacial  acetic  add  and  sulphuric  acid  a 


■  |  Proc  i  lit'iii.  Boc.,  is1.":.,  p    i  40. 

-i    I'luirm.   .Iiiurn .,   55,   p.   118. 


•)  l'«'richt  ran  s.  &  «...  ,\|.i.  I'.mn,  p. 
«i   fharin.  Ztf  .  44,  p,   258. 
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small  amount  ol  an  alcohol  boiling  at  LOO— 165*  under  7  nun 
nn."  obtained.    They  also  found  an  acid  malting  al  154*  in  the 

Guerbel  '    baa  recently  investigated   sandalwood   oil,   but    his   i   • 
must  l>f  taken  with  .iiuiinn  as  the  "il  Investigated  had   a    ■ 
sp.   gr.    ami    wjw   therefore  either   adulterated    or    alee    an     abnoj 
distillate.    He  found  t^foUowmgcoiistituente:    1.  Two  eesqiritetpe 
antalene,  b,  p.  253— 253.5 °,  sp.  gar.  0.9134  al    n;  .   «i,  =  — i:: 
■  Hsaatalene,  h.  p.  2(51—  282°,  sp.  gr.  0.918S  at  0  .  «d  ■-  —  SI8 .."■"> 
latter  is  identical  wttih  Hi.-ii   Bound    by  Von  Boden  and  Uttliei 
mixture  « »f  two  alcohols,  CisHmO,  of  different  rotatory  power 

nlili-liyilr,    CibHmOi    snMalal.    It.    p.    ISO0    at    40   mm.:    ir     !:.• 

pepper-like  odor,    [ta  aemicarbaside  melta  at  212a.     t.   \  I    -Hs«Oj. 

Bantalic  acid,  a  viscid,  colorless  liquid   boiling  art  210—212*  al  W  mm. 
.".  Ati  acid,  CioHuO»,  teresantnlic  aoidi  m.  p.  !."•".    Bmall  amount 
utrongrj  smelling  Bobstanoes,  to  which  the  odor  ol  the  oil  ■■ 
dan  vara  found  in  the  mors  volatile  portions  of  Hi*1  oil. 

Ex.vmin  ltidk,    Inasmuch  ;is  the  physical  constants  of  sandalwo 
iii'i-  subject  to  siiyin  changes  only,  additions  of  almost  any  aal     • 
usually  I)*'  detected   by  means  of  the  specific  gravity,  optical    r 
and  Bolnbility  in  70  p. c, alcohol.  Cedar  wood  oil,  the  prim 
is  readily  recognised  by  an  increase  in  the  optical  rotation,  Iowj 
tin-  ep.  gr.  and  the  diminution  of  solubility.     Very  similar  rhangi 
produced   by  the  oils  from  copaiba-   and   lrurjuti   balsam  i 
however,  usually  diminishes  the  angle  "i  rotation 

Wi-st   Indian  sandalwood  oil.  which  is  ko  mutinies  used  ns  ndi 
is  dextrogyrate  end  is  ven  difficultly  soluble  in  alcohol.    Il 
thai   the  Oil  distilled   in    India  is  sometimes   adulterated    with 
or  with  the  fatty  oil   from    tin*   seed*  of   t h«j   sandalwood   1 1  ■> 
used   as   dominating  oil.     Additions,   of  sesame   oil,   paraffin   oil 
linseed  oil   are  also   reported  ;is   not    l*t*iriji    infrequent.     All   ol   tl 
doubt,    betray    their   presence   by  their   insolubility   in   7"    p     . 
and  by  their  high  saponification  number  (naturalh    with   the 
of  paraffin  oil ». 

The  It- -si  means  of  ascertaining  ill"1   purity  of  a   sandalwood  oil. 
the  amount  of  an  adulterant,  is  to  determine  the  satitnlol  ron! 
oils  mostly  contain  from  U'l—UH  p.  «-.,  never  less  than  90  p.  i 

Pari';-    * i •  — ■ "    suggested  the  conversion  of  santalol,   r,-ll 
its  acetic  •■sot,  I ' i, -.1  !;•-.«  I  i  Ol  Hn.  by  h^atiny  it    with  glacinl   •  >■ 


IJ  C pt.  nod.,   ISO,  p.   417;  Joura.  <1*  l'lutnn.  el  Chita..   VI,  :«.  i>    324 

■)  iMinriii.  Jonrn..  ■",  i>    i  is 
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in  ii  dosed  reesel  i«i   i"n  .  and  i"  saponify  •!«.■  ester   with   • 
potiissii.    According  u»  Scbirome]  A  Co.,1  however,  ir  is  more  exped 
bo  m;ik"  the  alcohol  assay  of  volatile  nils  with  acetic  anhydride 
Tin-  process  te  conducted  ;i-  follows:1 

\li"Ut  20  g,  of  BRinlnUvoor]  oil  an  gently  boiled  for  I  \  hour  %\  i r  i i   m 
Volume  of  aortic  u<i(]  anhydride  and  a  small   umoum  urn   acetate 

Tin-  pi'iiituci  is  trashed  wiili  water  and  soda  solution  and   the  raanltiag  id 
dried  with  iiniiyiiroiis  sodioni  sulphate.    CM  (h.**  dried  oil,  J— B  #.  an  baaed 
with  ;iu  tncoera  of  S   1   potesaa  V.  B.  uud  the  excaaa  a\  alkali  an» 
titration  with  \/l  Bolphnric  add  V.  S. 

T 1 1  ■  •  niiiouul    i«i wantulol  i-  ■  -al<Mil»1«d   willi   ill.  •  mil  ni  I  In-  following 

1-2:2 
I- 


n— In    -l»   12  | 

P.=  Santalol  content  ol  the  original  oil. 

a  =  n  ti ii 1 1 ..-[-  mi  .1-.  x  1  poteaea  V.  8.  consul I. 

H    =    AlliOlllll     <il    iK'.l  vlizi'll    Oil,    i'X[ll>>MM'il    llr    graiim,    UHI*d    in:      1»|101»i 

in  most  instances  the  determtnation  of  the  pliysicaJ  oc 
roffioe  to  distinguish  n  pais  oil  from  one  adiiitpnitiHl.     Posii 
ance  can,  however,  be  had  by  making  a  determination  □ 
content.    It  is,  therefore!  as  unnecessary  as  ii  is  unscientific  to 
color  reactions  which  have  been  suggested. 


lOO.    South  Australian  Sandalwood  Oil. 
S&Btafam    prfisnhiiiuiti    Mii|.    Unowii    as    '■<pmudniii;"     in 

bean  edible  fruits  known  as  native  peaches.    The  wood  is  dark  bra 
of  rary  dense  and  tough  texture  and  unusually  hard  and   he 

5  p.  c.  ol  ••  viscid,  cherry-red  oil,  ip,  gr.  1,033.    The  odo 
pleasantly  balsamic  reminding  somewhat  of  roaeH,     Upon   --  ,  ili»' 

nil  separates  crystals,  which  by  recryataliixation  are  obtaim 
maHSng  a*   104— 105°.« 

Composition.    TI rystalline  constituent  oftl il  bae  been 

by  Barken  heim*  (1892).  He  found  the  melting  point  101—103 
ussiyfinl  t.i  if  iln-  f.  nil  lulu  CisHmO*.  The  substance  is  on  aJco  ■ 
acetic  eater  of  which  cryatalliiMB  in  hexagonal  plates  meltini 

fi'.l.."r'.       Willi     phosphorus     I  rii-liluriil.-    it     yields    u    chloride 

in.  p.   LIS — 130.5°;    phoaphorua  pentachloride   does    not     ad    DO 


iy  n.ri. Jo   v.. ii  s.  -  1803.  [i.  41 

y.  Asrtek.1  vim  a    I  Co.,  Apr.  tSOT,  i>    i". 

•I  Beriebt  roa  B.  .v  in..  \j>r    ism.  p,  »•.•:  and  Oel.  1881,  i>  88, 

*i  Etftaefcr.  it.  Hum.  pbjn,  ebein.  Qm.,  i>4.  p.  ISSS;  Ah 
i     |,    -.is.; 
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leohol     The  methyl  ether  obtained  by  means  of  the  sodium  compound 
.f  r 1 1 •  -  alcohol  is  liquid.    Potassium  permanganate  oxidises  ii  boa  liquid 

101.    West  Australian  Sandalwood  Oil. 

Thr  wood  nf  S&nt&lam  cygaoroM  Miq.  (Pao&noo  sjncstus  15.  Dr.  > 
B  exported  from  Fmewmntiln.  W.  Austr..  mid  is  known  in  the  Singapore 
nuikf!  as  Swan  river  sandalwood.  In  India  nnd  China  it  ia  used  as 
dbstitate  for  the  Indian  sandalwood  from  Suntnlum  album.  The  wood 
■  •Hi  miii-,  %  1 1. ,-.  ..I'  mil  h;i  ring  ;l11  unpleaaaBl  cesinoun  odor ;  up.  «t.  (LUjiH1 — 
L965  ( Parry*) ;  «©=+  5°  2< »'. 

Waal  Australian  sandalwood  oil,  therefore,  haa  vary  diflerenl  proper- 
ifti  from  those  of  the  Baal  Indian  oil  and  eannol  lie  used  us  jl  t+ulv 
til ate  tor  the  latter. 

The  oil  was  distilled  as  early  as  L875  by  Scbimine]  &  Co.;  recently 
he  diat&Uation  of  the  oil  has  been  taken  up  in  Freemantte.8 

I'arrv  -  fninid  the  aaponlAcal ion  numbers  LI— 1.6.  After  acetylixation 
ie  obtained  saponification  numbers  which  seemed  to  indicate  an  apparent 
antalol  oontenl  o!  75  p.  <-.  Whether  the  alcohol  of  this  oil  Is  identical 
,-ith  thai  of  S.  Album  baa  not  yet  been  established. 

102.    Fiji  Sandalwood  Oil. 

The  wood  ol  Siintnluiu  yjui  Seem4  From  the  Pip  Islands  was 
xbfbited  at    the  Colonial    Exposition   ai   South  Kensington  in   L886. 

"pon  distillation    it    yielded  <j'<,  p.  c.  of  a    volatile   oil    with    a    I  aim    Inn 

tot  very  delicate  odor,  thus  rendering  it  unfii  for  perfumery.8    Bp.  gr. 

I'.tTiiS;  BD  — — 25.5°  iMiirEwmi."   L88S). 

103.     African  Sandalwood  Oil. 
The  botanical  origin  of  this  nil  is  q©1  known,    The  wood  designated 

milalwood,  from  whieh  this  oil  was  distilled,  was  dark  l>ro\vu  in  color, 
vrv  hard  and  tough  and  had  Iteen  brought  to  Europe  from  Tamatiive 

liadag&acarj   rta   Zanzibar.    Dpon  distillation  if  yielded  ;\  p.  ,■.  (.f  a 

■uby  red  oil  of    the  consistency  0!  Bas(    Indian  sandalwood  oil.  which  it 

blso  resembled  in  odor.'    3p.  gr.  0,969. 


•  i  Hericht  ron  s    |  |  ....  Oct   L888,  t>.  86:  utd  4prU  L891,  p.  48. 

t)  Sofa*  011   Snnoil    W I   oil,    p     It;   CIh-iii,   A:   MniK .,  ."3.   |i.   T88. 

*>  Berlria  v.,n  s    a  Co.,  Oct.  1898,  i>.  4".. 

.  1'i.Hti...  .i..iiru.,  in.  is.  p.  7"7  a  aae 

-  Bertehl  i  on  B.  I  Co,     Lpr,   L888,  p,  BO. 

••■  eiinrii..  Jovrn.,  in.  is.  |..  681 

ISeri.  Ii  i    von  X.  8   CO  .   Apr.    18U1  .  p.   48. 


346  SftecinI  Part. 

The  wood  iH  possibly  identical  with  Huso  ran  to,  a  wood  occurring  in 
northern  Madagascar  which  iH  said  to  possess  properties  similar  to 
those  of  sandalwood.1 

104.    Oil  of  Asamm  Enropaeum. 
Oleum  Asari  Europael.—  Haselwurxfll.  —  Essence  d'Asaret. 

The  root  of  Asarum  europaeum  L.  (Family  Aristolocbiaceae),  which 
grows  in  the  shady  hard  wood  forests  of  Europe,  Siberia  and  the 
Caucasus,  upon  distillation  yields  1  p.  c.  of  a  viscid  brown  oil  heavier 
than  water  with  an  aromatic  odor  and  a  peppery,  burning  taste-  Often 
the  oil  congeals  soon  after  distillation,  sometimes  crystals  of  asarooe 
separate  only  after  prolonged  standing.  8p.  gr.  1.018—1.068.  On 
account  of  its  dark  color,  the  angle  of  rotation  has  not  yet  been 
observed. 

Composition.  The  separation  of  a  solid  substance  from  the  oil  was 
first  observed  by  Gorz2  in  1814.  Lassaigne  and  Feneulle*  (1820)  seem 
to  have  regarded  the  stearoptene  obtained  by  the  distillation  of  the 
root  with  water  vapor,  as  camphor.  Further  reports  on  this  substance 
were  made  by  Griiger4  in  1880  and  by  Blanchet  and  Sell5  in  1833 
who  made  the  first  elementary  analysis  of  asarum  camphor.  Schmidt6 
(1S4."»)  studied  principally  the  crystallographic  characters  of  the  sub- 
stance to  which  he  assigned  the  name  asarone  which  is  still  in  use. 
Rizza  and  liutlerow7  recognized  that  asarone  contains  three 
methoxy  groups  and  assigned  to  it  the  formula  CiaHieOs.  which  was 
later  shown  to  be  correct.  Poleck  and  Staats,8  however,  found  at  first 
the  formula  CgHioO*,  later  CisHitOs  and  finally  CisHisOs. 

The  relative  position  of  the  three  methoxy  groups  was  ascertains! 
by  Will"  in  1HKK  who  showed  that  asarone  is  a  derivative  of  oxy- 
hydroquinone.  The  recently  accomplished  synthesis  of  asarone  by  Gat- 
termann  ,0  shows  it  to  have  the  formula  C<jHa.C3Hr,.  (0CHs)3  =  1  :2:4:">. 

i|   OiloroRraphln,    vol.    1.   p.   :i2.*>. 

2|  Man,  S.VMtom  ilcr  Mat.  Med.,  vol.  8.  |>.  28». 

3)  Journ.  ik«  I'harm.,  «i.  p    r»t>l. — TroniiiiwIorff'H  Nenw  Jonrn.  cl.  I'hann..  S.  II.  p.  71. 

+  i  DlHHertntlo  <le  Ahuhi  Knropaeo.    < > <"•  1 1 i ti k . 

•'•i   McIiIc'h  Aiuialcn.  «',,  p.  U9«>. 

«i   M<-1iIk'h  Annalen.  38.  p.  150. 

Ti  Itprli-htv.  17.  p.  1 1  .">'.».  — ZrltHi-hr.  d.  linn*,  phy*.  eheiu.  <;<•*..  11».  I.  p.  1;  Berichte 
li<».  Iteferute.  p.  222. 

»>  lU'richU-.  17.  p.  1415.  —  Chem.  Zeitunjc.  ".».  p.  14»14.  —  .lahresb.  f.  I'harm..  18S.V 
p.  881. — Tnjtebl.  <l<-r  •"•'•».  N'tTMiuiimlniiK  dentm-hrr  NatnrforHoher.  1SS«>,  p.  127. — .Iahre*l> 
f.    IMiarinai-l.-.  IMHtf.  p.  288. 

»)   Bcrkhtc.  21.  p.  til 4- 

>"i   Herlchtv.  82.  p.  2SU. 
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Eykninn  l  made  a  study  of  tht>  structure  of  bhe  OsHs-Padical  in  1889. 
pom  tin-  iinl.-x  of  ivfrnrtiuii  Bfld  tin-  iliw|jnrsion  be  6806  to  Him  <  ou- 
usion  thsit  asnrone  was  u  propenyl  mid  no  ullyl-ilrriviitiw.  Properties 
i<]  derivatrres  of  usarone  mv  deserved  on  p.  LSI. 

Upon  fractionation  of  the  cooatituenta  accompanying  ihr  asa>rone< 
Btersen  -  obtained  a  reevogyrate  fraction  boiling  at  162— 168°  whieh 
iprtajned  Upinanfi.  Upon  direct  hrominntion  it  yielded  a  liquid  mono 
•oraiil**;  after  beating  to  250* dKpentene  tsfcrabromide  melting  at  I22a 
u?  obtained. 
The  bigher  boiling  constituents  distilled  principally  m  about  250 

elding  a  [recti f  the  composition  CxiHuOa*    With  sodium  nitrite 

nl  nr.'tir  add  n  nitrite  melting  at  118°  was  obtained^  When  I'1 
th  hydrogen  iodide,  inethy]  iodide  was  split  off.    Upon  oxidation  with 

inm  |  n  •  i - 1 1 1 .•  1 1 1 1^ .■  1 1 1 ;  i  r< * ,  reratrk  acM  wee  for I.     Petereen  (1888), 

erefore,  regarded  Hie  substance  boiling  at  250*  as  methyl  eugenoL 
. t r 1 1 1 ; i r i m -"•  (1889),  however,  is  of  the  opinion,  thai  it  is  nol  methyl 
genol,  inn  methyl  [eoengenol,  basing  bis  conclusion  on  comparisons 
ids  with  the  synthetic  methyl  ether  prepared  from  bay  "M  eugenol; 
-'.i  with  the  Datura]  ether  occurring  in  bay  oB.  Inasmuch,  bowevsr, 
tlt«-  phenol  From  bay  oil.  from  which  Mittmann  prepared  t In-  im-ilivl 
bar  imiisi  have  been  a  mixture  ofeugeno]  and  cbavicol,  as  was  shown 
tor,  the  methyl  ether  ol  hDttmann  can  hardly  hare  i>een  pure  and 
da  Ens  rampariaone  are  rendered  rnlueleHs.  It.  therefore,  still  r. 'main- 
open  question  whether  aaarura  oil  contains  the  methyl  ether  ol 
geno]  or  of  isoeugenol. 

The  highest  boiling  traction  is  colored  green  by  b  substance  uol  ye1 
■mined. 

105.    Oil  of  Canada  Snake-root. 

Oleum  Asarl  t'aiiudc'iisi*.— Caiiudlsrlies  IBnMse|BnwilllwHli     TfBSSHSII  it 

St  rj"  nlah  <   du  Canada. 

Aaanrm  canadsnse  L.  is  [mown  in  the  United  States  as  Canada  snake* 
k>t.  wild  a  ind  Canadian  asarabaccov.    The  rhlsome  contains  s 

igrant  volatile  oil  which  m  used  extensively  in  perfumery    In  North 

i.     1'pi.n  distillation,  tli''  dry  rhizoniM  yields  M.."i — I,."   p    c    ol  oil 

\**  rootlets  contain  somewhat  less  oil  than  the  ehisoms. 


«»   Berlchte,  92,  |-.   S3  T2. 

I)  Anhiv  i|     Phnrm..  22C.  |>.   *'■'. 


a»   An-lils    d.    I'ltiii  in ..    Mf.    , 
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Pbopbihrbb.    Tbe  oil  has  a  yellow  bo  yellowish  lir<>wn  •  •"■■ 
strong  bui   pleasant   aromatic  odor  Mid  taste.    It  is  soluble  in  2p 
To  p.  c,  alcohol ;  sp.  gr.  0.98— 0.06. 

Composition.     Arcortliu^'    I ( v   Power1    (1H80)    the    oil    rontai] 
Following  subl - 

1.  a  v.tv  sniiill  amount  of  an  inactive  terpens,  CtoHie,   i'"i!' 
168—166°  which  possibly  is  ■  c l ■< •  1 1 1 i i - .- 1 1  with  piuena.' 

2.  Amim-oI  aIi-oh.il  CiwHihO;    b.  p.    L&6— IWj    «p.   gr    osTJ    at    IT 
«d=4-4°.     Its  odor  ivininds  of  OOriauder  mid  iii   tin-  oil    i«    is  partlr 
combined  wit li  acetii    and  rajerianic  acids  a*  eater     It  appean 
identical  with  liaatool. 

•l.    An  alcohol  CioHisOi  isomeric  with  the  former  bat   boilii  - 
222—226°.    Ms  odor  resembles  thai  of  geranium  "il  and   pot 
sistM  largely  of  ^'laninl. 

4.  Methyl    eugenol.       Fraction    2h4 — 257°    ban     the    coiupo 
t'iiHi*()i',  ami  upon  oxidataoD  with  permanganate  yields  au  acid 
Petersen  haw  ivrojrniaed  us  v«-niiri<-  m-id.    Methyl  eugenol 

In-  conwiden-d  as  ono  of  the  ronstituents  of  the  oil  i>f  A&arum  c&aatl 

5.  Fraction  275—850°  is  blue,  baa  no  constant  boiling  point 
in  indefinite  in  composition. 

106.    Oil  of  Virginia  Snake-root. 

The  rhizome  and  roots  of  AHstolochia  eerpentaria  I,,  and 
cohta  XuTt,  (Family  Aiiatofocbiaceas)  are  official  in  the  I 
macopoeia  ondsr  t  be  i  itle  of  Serpentaria.    As  the  rhizomes  of  hot  fi 
are  similar  EnorphologicaUj'  and  as  bo  their  therapeutic  propel 
the  oOfl  from  both  are  closely  related, 

Arletolqchm  aetpeatarSa  L.  upon  distillation  yields  I— _'  p 
of  val.-i'ian-liki-  odor  and   a    sp.  -t.  of  i'n>ni   n.'js — 0.99.    Kpica" 
bae  shown  the  principal  constntoent  to  be  borneoL 

AriBtolocbia  ntkuhtta  Nmt..  distilled  in  small  quantities  in  r 
(1*9!)   yielded   but    1   p.  c  of  a   jrolden-yellow    oil    of   camphoi 

Valeria  n-lik lor.    S|».  «rr.  0.97-1 — o.97H;  an  =  —  4°.    The  oil  cont 

terpens  boiling  at  l.>7°.  probably  jfin*-»i)*- :  also  borneol,   which   i 
bined  wfl  b  an  add  no1  jnsl  identified. 

i  ■  on  tin-  eonatttuaofii  at  On-  rhlaume  ol   luarum  cjuiodtOM  L.     Dfrwrn 
bars:  PivcAm.  Pntrni    Lmoc,  B8,  i>.  184 

si  Coup.    Petersen,    Arch.  d.   t'linrm..   uuil,   p.    IMS;     rw-rlrliip.    81,    [•      [OS*;    ■'-' 
INiwt'r.   Phamt    Itiirni-i-hnu.   '".,    p.    I'll. 

3i  QMS.  clilui.  KhJ.,   1",  |i.  BtS;  Jaarmb.  f,   I'bsrm.,  18S7,  p,    i.V 

»i  km.  ■  i" ni ii    Charm  ,  88.  v   86?, 


Oik  "frli>'  ChtaepodftuxM.  .14- ti 

107.    Oil  from  Aristolochia  Clematis, 

0etarfos*I5t, 

The  oil    Ironi    the  rliizome  of   Aristulorhi.i  rlrni/itis  L.  fflat    prepared 

•v  u  in,  Icier3  mi  is  in  mi.i  by  Frickhinger*  in  1861,  tone  former  obtaining 
>.-t  p.  c.  Wiiiz:«  in  L858  distilled  the  entire  plant  and  obtained  a 
golden-yellow,  viscid  oil  of  acid  reaction  and  a  sp.  gr.  oJ  0.908. 

108.    American  Wormseed  Oil. 

Mciini  ( limopndii  Anthelmintic!.  —  rin'iiupiMJiiisnol  odor  iiineriknuhelie*  Wurtn< 
saiiiouol,  —  Essence  do  Semen  Contra  a'Aitit'Tiquo. 

orujin.    In  the  neighborhood  of  Baltimore  rhe  oil  is  distilled  from 

entire  plant,   Cheaopodiam  AmbroaiQidea  L.    vnr    antneZmJjztfenm 

(Jray.4    Westminster  in  western  Maryland  is  the  center  of  production. 

Tin-  fruits  are  said  bo  owe  their  anthelmintic  properties  to  flue  oil  they 

contain.     Upon   distillation,   tin'  fruit   yields   0.6—1   p.  i •.    the   teaves 

0.35  p.  c.  of  volatile  oil. 

Properties.     The   odor    '»r    thr  colorless    or    yellow-inn    oi]    is    very 

iting,    offensive,    camphor-like;    the    taste   bitter  and    burning. 

The  ep.  pr.  of  good  oommsreial  oils  has  been  found  to  !»■  0.07;  the 

rotatorj  power  between  —5  and  —6°.    A  clear  solution  resulted  with 

n»  p.  o4  in  p.  >-.  alcohol. 

Oils  with  ji  lower  eg),  gr.  and  sli^lit  dextro  rotation  were  not  soluble 
in  70  p.  <•.  alcohol  and  were  shown  to  be  adulterated  with  American 
turpentiii"  oil,  The  data  obtained  iron]  an  oil  distilled  by  Schiinmal  A 
('«•.  show  that  ;i  lower  bo.  gr.  and  a  lesser  solubility  alone  cannot  be 
regal  proof  ol  adulteration.    In  order  to  lustily  the  conclusion 

rii.jt  turpentine  oil  is  present,  pinene,  which  does  not   appear  to 
rn  r. i n-  pure  oil,  should  be  shown  to  be  present. 

An  oil  distilled  by  Bchimmel  &  Co.  from  the  seed8  bad  :■  sp.  gr,  o! 
0.900;  .,,,  =  - is  r,.v  The  oil  from  the  leaves  had  h  sp.gr.  of  0.879j" 
-iii.l  .in  angle  of  rotation  of  — 82° 551  Neither  of  these  two  oils  was 
clearly  soluble  in  7<n  p.  c.  alcohol 

Tin1  seed  of  Cbenopodium  ambrosioldea  L.,  a  elosely  related  plant, 
d  in  Brazil  as  ;i  popular  anthelmintic,    according  to  Peckolt1 
they  contain  a  volatile  oil  with  a  strong  animate-  odor,  hitter.  Iiurning 
sp.  gr.  0.943. 


1 1  .liihrh.  I.   prakl.  Plinrui..   IB,  p.  71. 

=  i  Rcpcrt.  i.  ii.  rii.H  in.,  in  ,  7,  |i.  l, 

■  l  Jahrli.   f.   |.n.ki.   PI.  ;  .  il". 

*>  Ain.Jiiiirii,  Pliuriii.,  32,  p,  :t<»  I.  -_•>;,  p,  BOS. 


»]  BertebferanB.*Co,lApr.lSM  p.SS 

«j  n.i.i..  p.  r.r. 

?»    Plmriii     ItiiiiilHi-litiu,   1,1,  p    B9. 
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Tin    leavee  o!  fehte  plant  yielded  upon    distiDatlioii  0.25  p.  e.  of  a 
•  l.ttil.-   nil    with   b    repulsive  camphor-like,   narcotic  odor,  i.  minding  of 
inietnylamine,  and  sp.  gr,  0,901'.1 
Coa&posrnos.    The  constituents  ol  American  wormseed  "il  have  as 

i  but  little  investigated.    According  to  an  exmninnti omlu<tecl 

igues9  in  L854  the  "ii  containa  a  hydrocarbon  boiling  at  17<»° 
>oasibIy  Iimonene),  and  a  liquid  substance  CioHjeO. 

109.    Oil  from  Paeonia  Montaa. 

'i'lic  rootbark  ol   Paeonin  mout&n  Sims.  (Family  fiananeo/aoeae)  is 

is  a  drug;  in  Japan  and  China,    On  the  inner  surface  as  ■"ell  as 

i  -i  i  by  fractare,  white   prismatic  crystals  "l   paeonol  bpb 

.  i      These  can  he  obtained    by  distillation    with    wader   vapor,    Of 

..-ii.  ition  with  ether,     The  <  rude  oil  (yield  '{—4  p,  c.)*  is 

purified    by   shaking   the  ethereal    solution    with   soda  solution,    irhich 

i, ikes  up  the  impurities  only;  then  combining   the  paeonol  with  sodium 

terating  it  with  sulphuric  acid. 

-.:    isolated    by   Martin  and   JagH   (1878).     Basing 

^ir  COnclusion.H   on  the  elementary  analysis  ni   :i   mhinm     derivative, 

eee  chemists  regarded  i1   as  a    fatty  acid  closely  related  to  caprinic 

i<J.      According    bo    Nagai8    I  L891)    pnennol    has    an  aroinntir  odor, 

colorless,    shining  needles  melting  at   50°i  and  lias  the 

mposition  <  bRioO."     It   is  sparingly  soluble  in  cold  water,  readily  in 

alcohol,   ether,  benzene,  chloroform  and  carbon  diaulphide. 

queone  as  well  as  the  alcoholic  solution  is  colored  reddish-violet 

iv  ferric  chloride.     Aqi us  .solutions  of   the  caustic  alkahes   dissolve 

nd  form  well  crystallizable  derivatives, 
ording  to  Nagai.  paeonol  is  p-methoxy-o-hydroxyphenyl  methyl 

toe      CeHa  C0CHa.OH.OCKa=l:  2:4     When  fused  with  potfl 
-n    boiled    with    bydriodic  acid,  paeonol  yields   rosacatophenone, 
COGHa  0H:OH=l:2:4,  ra.  p.  142°.     Acetyl  paeonol,  m. p.  4fl 
■itli  perniMiigjinate  to  p  methoxysalieytic  acid,  Calls.  COOH. 
« >H  ,OCHa=  1  :'_':4.    Tin'  oxime  of  paeonol  crystallises  in  Bos  needles,  the 
phenyl  hydrasone  in  light  yellow  needier  melting  at  l~o-.«    Tahara7  in 
1891  prepared  paeonol  synthetically  by  tnethylati f  rasacetophenone. 


«i    IVrrichl    toii    S.    &    Co..    Apr.    18B1. 
10. 

-i     \iti.  Jo  urn.   Phnrin..   litj,   p.    I«i". 
9)  B-i  .  p.  1776. 

*»  ArchiT  (I,   rimrni,  ISA. 

«l  Bcri.litp,  24.,  p.  28+7. 


»)  Tieuianp    In    1891    (Btrlrhte,  24,  j>. 

i's.-,4.i  found  the  ra.  p.  of  pure  paeonol  at 

4.8°.      Fiirtht-r    ilerlvntlvew    of  pnponul    lire 

Mv.    SB,    pp.   t2&4,    L8O0. 

I,   |..    1754, 

')  Berlchte,  24.  p.  2469. 
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HO.    Oil  of  Nigella  Sativa. 


The  seeds  ol  NigeHa  aatlra  L.  (Qer.  SchwnrzkBmmel)  yield  "  ; 
■  »i'  q  volatile  "if  of  "  yellow  coIqFi  which  docs  not   Buoreace  and  hn 
an  anpleasanl   odor.     8p.  gr.   9.879;    an  =  -4*1°  26'.     h    boils   I 
170—360    ' 

111.    Nigella  Oil  from  Nigella  Damascene 

The  seeds  of  NigellA  d&mascena  I...  which  are  Hometiiu.es  als< 
Srln\:ir/kiirnw>-l.   yield   upon    disl  ilhtion-   II."     B).    C.     o1    an 

beautiful  blue  fluorescence,  thai  possesses  the  agi 

of  tIi.'  wild  strawberry.    Bp.  gr.  &8M  bo 0.906;  «D=+1°4'.    In  90 p 

alcohol  rlu-  oil  is  imperfectly  soluble,  i >nt  miafifbej  w i r 1 1  absolute  - 1 !•  ■  »i ••  • 

in   nil   proportions. 

Tin-  Bnorescenee  of  t 1 1*-*  oil  in  doe  to  damascening,  i  i . •  H  i .-. N ! 
bolls  -'H  168°  and  raelus  al  27°.    according  to  Schneider8  it  beta 
tiir  alkaloids:  with  adds  if  forms  crystaHizable  salt,  wiih  the  •  blond* 
of  platinum,  gold  and  mercury  it  forms  double  nalts.     With  the 
alkaloida]  reagents  ii  yields  the  reactions  characteristic  oJ 
with  iodine  potassium  iodide  a  purplish-brown  precipitate     with 
sium    liisTinitli    iodide    a    brown;    with  potassium   mercuric    iodide  scd 
phospho  riiolylniie  mid  white  precipitates.     Solutions   of   damaf 
containing  an  excess  o!  nitric  add  are  colored  a   beautiful   violet  upon 
standing  (damascenine  red).    Dpon  beating  ol  the  nitrate,  damai 
blue  results.4 

Pommerel •"•  hae  recently  studied  damosceniue  which 

M  extracting  with  dilute  hydrochloric  acid,  making  alkaline  vritl 
and  shaking  ou1  with  petroleum  ether.    The  l»hm  nuorescenl    petroswrn 
ether  solution  is  then  again  shaken  with  hydrochloric  acid  and  fck 
-■■1  mil  -ii  evaporated.    Pomiuerehne  set*  up  thp  formula  f"\ll„i  OC'H 
based  on  mi  analysis  of  the  platinum  double  sail  and  a  methji  deter 
mination. 


■...    .V|T      i  BftS,    |>.    7  1. 

?i  Berfebl  ron  I  lei    1  9M    p    SB, 

»)  PJUkrm.  i  i-in  114D1  ,  ai.  pp.  171  and  191.     romp,  also   lininir-    hi-  i  of  Ik* 

■MM  ;intiii.r,  Erfangu  L890, 

M  The  i-iirlliT  rv|nn-t*  an-  lni|Uflitl.v   cuiilrndJi'tory.    suae    the    ••  H  W»™ 

conducted   I"   part    Willi   llif  Reeda  n(  .Xlffvlln  tlurnaKceu*  L.,   In   purl   with   iIiumii  "'   -ViljrWii 

[..—  iii-n-nl-li  (1883),  rii.u-in.  .I... ini...   III.  12,  p.  881  — Kfltittch   (1841), 
f.  prakt.  rhniin..  II,  4.  p.  88*.— F40ckl*er  (18B4).  Ibid      III.  B.  \>    LSI. 

»)  Arrlilv  d,  Phnrui.,  2H7,   p     IT B 
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112,    Charapaca  Oil. 

The  oil  distilled  from  bhe  flowers  ol  the  ehampaca  b ,  fficbeli*  th/un- 

pacn  L.  (Family  3£&gnoli&C6ae),  which  grows  hi  Java  and  the  Philippine 
islands,  pooooseen  decided  fragrance,  which  strongly  resembles  thai  of  the 
tt<iwvrs  i»f  Aciiriu  f}trrirsi.<n.-t  Willi!.,  but  also  reminds  of  thai  ol  violet  and 
_\ laog-ylaug, '  Inasmuch  as  the  "ii  is  v.-r\  costly  it  can  be  bad,  if  at 
nil.  in  ' <nii|..ii';iii\vh-  small  quantities  only. 

The  rather,  mobile  <>il  la  of  <\  light  yellow,  or  reddiah-yellow  bo 
brownish  color,  Bp.gr,  0.90?— 0.935;  «D=—  12°  18' to  —88°.  Saponi- 
fication Dumber  77  [one  determination).  In  alcohol  i«  ie  difficultlj 
eolnble,  tor  it  does  aol  even  give  a  cleat  solution  with  lo  p.  of  ;»»  p.  •■ 

jilrohol. 

As  i.i  Sta  composition,  hardly  anything  is  known.  Like  ylang-ylang 
oil  it  hits  n  rather  high  ester  content,  and  like  this  nil  contains  benzoic 
acid  uit.  ji.  121°)  which  sometimes  crystallizes  from  tine  oil.8 


113.    Oil  from  Michelia  Longi  folia. 

Hie  flowers  of  Michelia  longifolia  Bl.   (Family  M&gooli&ceae),  which 
grows  in  Java,  yield  upon  distillation  a  limpid,   very   volatile  oil,  the 

odor  ol  whirl,  reminds  of  baeilicum    Bp.  gr.  0.883;  'iu  =  — 1- '-">"' :! 


114.    Star  Anise  Oil. 

Oleum  Anisi  Stellatl.—  Bternsnlsol.  —  Kssc'iur  lie  Haitian?.' 

Tli»-  various  species  of  Hlicium  are  indigenous  bo  middle  and 
southern  Bast-Asia,  Japan,  and  the  islands  of  the  Chinese  and 
Indian  seas.  On  account  o!  the  similarity  ol  bhe  fruits  of  the  different 
species,  bhe  statements  concerning  tlu>  origin  of  the  various  commercial 
varieties  Eiave  been  contradictory  up  ti>  the  present  time.  l-inm'  first 
called  the  brae,  which  belongs  to  iii<-  M&gnoli&eeae,  B&d&nifora  anisato," 
later  Milium  :iiiis;itimi.'i    A  variety  cultivated  in  Japan,  especially  in 


nil     from    Bala&tta     sarmh'nfi     (fee    (Mm)     wlilfli    Iuih    rvprn  t  Ii      bWfl     Intro. 

dneed  Into  inr  m&rkei   iu  cbanpaca  wood  «iii  Imu  RotitfQg  ,n  pontoon  with  genuine 

i 

•   I'.i-itriii   iron  •     •  \\<v    IS89,  p.  7:  Apr.,  1804,  p,  58;   Oct.   LS94,  i>.  10{  Apr. 

is*?,  i'  1 1 

»l    Bit|i-M    volt   S.   ft   CO  .   Apr     [£94,   I-     GO, 

*l  Jti  Hump,-.  Itftl  .nil.-'-  whs  furinrrlv  knOWB  an  All  Ik  >lr  In  '"lilnr,  <lr  In  Sib^ri*", 
l\.fiitrnlnui  shirn.sr,  llinllriii  Tin  Inxt  imirir.  tiikcn  from  tin-  Arnliiiin  IhidliAn  for 
HHlWflt.    m  ftmplojnod  by    Pierre?  Porriet.  the  author  nf  lh,"  rltotolrv    EfnOriil    'I 

i  ii  i . 1 1 - fi .-. i  in  i  <;.'.i  t.  .- » i ■  •  i  remalmd  Ln  twe  ftwr  a  Ions  ttme. 

•J     Mill       llli'fl.    r    r,'k!l|n     V  flfClallllr.    llll.    1,    ||.    ISO 

•  i  K|h  -i  h  ■  pinirnruiii.  t>.  (18  i 
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it  Widum japonic um,  whvh  tmn  lit-  i-Iimm^hI  to  f.  religkmam  m   L887 

Joe.    Hooker  tlie  younger,  Hhowed  in   1886  bbal    tin-  official  and  com- 


i  i  AinnfUltatex  e.vitlai<\    |.    s.mh. 
»>    Flora  jnii.nili'u,  p.  285, 

»i  Het  gang  ran  Ktimpffr.  Thunberff.  Unnaeiniw  Kodtt-en,  omtrral  den  botanlactami 

OOTCprOOK  van  den  siernnlj*   ilea   Hmndels.      Lel'Ieu.    1S87.    P-    19  —  Bdn,     lijian,   1880. 

I 'in  iiml   : ! < " 7 
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in' .11  -1,11  anise  is  nol  derived  Eroia  the  species  termed   /   uniamtnn 

Linn.".    ,iinl    ii.-iiiumI    1  li>-   1  peg    /.     vi'Viuu. 

Tin-  volatile  oil  was  distilled  in  fchecotirafl  "i  the  eighteenth 
inii  «liil  nut  Hiii]  wider  application  until  the  nineteenth  cenfcnrj 
iis  conatitnenta  and  percentage  ol  volatile  oil,  star  anis 
iiv  Neumann  uiM'f  Cartbeueer,1  later  in  1818  by  Meiflnner.* 

Pbkpabatiom,     At   present,  star  anise   oil    \<   Imj *<\    prin.-i 

licitii  the  northwestern  provinces  ol  China  and  From  the  French  col 
Tonkin,    in  both  districts  ii  is  prepared  on  ■  \oxgB  scale; 

The  ilist illiit ion  is  conducted  is  B  primitive  manner.     Acco 
English8  and  French  reports  the  method  in  Tonkin  is  the  same 
the  Chinese  provinces. 


v  m.  *>  ^ 


*        A        * 

HHH 


i*j  ->^ 


^  a* 


1  i«.  on. 
Chinese  Distilling  Apparatus. 

The  Htill  (fig,  «■>"  1  eoimbts  of  a  strong,  vapor-tight  barrel  «>r  of  «n 

Iron  cylinder,  boa  tint  torn  ol  wfajefa  is  frequently  perforated.    This  rests  os  sa 
hemispherical  01  Aa1   iron  kettle  fastened  in  a  hearth  ol  masonry  and  be 

bj    direct    Bra.     The    upper  pari  of  the   barrel   or  cylinder   ie   n 

ijiii  the  charging  sod  discharging  ran  take  place  from  above,  and   thai  OSJ 

vapon  escape  tbroQgh   ■  central  opening  and  tube  into  tli<-< dei 

above.    Thia  consists   usually  of  an  earthenware  jar  covered   bj    a  tin  kettb 
Tli«'  latter  >*  filled  with  water,  supply  and  «  \ii   liil.-s  r-oimiating  «>i   ! 

The  barrel  or  cylinder   i*   filled    with  comminuted   utat    aniso. 
jouiis  bare  l"-"'!!  sealed,  the  water  in  the  kettle  below  is  heated      Thw 


i.  r.it-iii,'iiiii  ,  in  mlae> Hess,  rol.  -.  i»    B27 

Bncbbola,  TMOhcnb.  r.  Bebeldektl  natter,  u.  Aj.-.tli    ■  L8  Bad  1811 

»)  Decennial  Report*  un   cl  and  i  area 

LS8H  to   tSBl,  p    B5B 
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of  water  and  oil  oondenas  «>n  the  tower  surface  of  1 1  ■  •-  bsmiapburioal  upper  wall 
i.-  ■'oiiilfuser  mid  How  through  a  tinned  tub'-  boni  the  condenser  basin 
intii  :i  bask  tisniiiiv  mads  ot  wood  and  Lined  with  tin. 

The  Chinees  apparatus  in  doI  euentiaH.v  different.  The  receiver',  however, 
toneieia  ol  two  chambers  and  ia  so  arranged  thai  the  lighter  oil  flows  Into  tbe 

md  chamber,  whereas  tbe  water  ia  prevented  from  flowing  over  by  means 

of  ii  si|i|]ini  <  Hn;.  66). 

In  Tonkin  n  kind  ol  Florentine  Bask  If  need  ami  the  aqueous  distillate  is 
jiiiowi'fi  tn  How  back  into  the  still. 

Ks.  a  rait,  the  atiUs contain  8  pk:Bls=  LSOluol  «rur  unisc.  Tin-  distention 
lusts  iiiioni  t.'i  hmji-a.  The  yield  averages  •"■'J  k.  or  abont  '•'•  p.  a  d  oil,  which 
is  shipped  in  lead  oaniaters  of  7.5  k. 

i  i.mi-i.sitio.n       Aiit'llml    is    the   innKt     itii|itirliiiif     ami     P&Juable    COn- 

atituant  of  star  anise  oil.  Tia>  rongeaUng  poinl  allows  whether  the  oil 
irt  relatively  rich  in  anethol;  an  exacl  method  of  assay  dm  nol  yel 
been  devised.  Inasmuch  us  from  80  t<>  90  i>-  <•  <•>'  anethol  can  !*■ 
obtained  from  good  aulas  oil  by  repeated  freezing,  the  true  contenl  may 
Im-  regarded  as  somewhal  bigber.  Anethol  was  first  recognised  in 
aniae  "il  by  Cahours1  in  1841.  who  established  the  identity  between 
the  ate&roptene  of  fennel,  aniae  and  star  aniae  oils.  Shortly  after- 
ward] IVi .--ii/ -  obtained  anisic  add  from  anethol  by  oxidation  arith 
chromic  acid.  He  mlled  the  acid  hadianic  acid.  For  properfciee  and 
derivatives:  of  anethol  see  p.  ITU. 

The  remaining  LO— 20  p,  c.  of  (die  <»il  consisl  nf  a  mixture  of  ;ii 
lea**t  live  different  snbetancee.  The  loweel  fraction  157 — 175°  contains 
i  hi »  terpeues.1 

1)  d-PiiP-n.':   I-,  p.  l.">7— 1G8°;   ao=+21o30/;   m.  p.  of  the  nitrol 
beusylamiiie  L23 — 128 

91  l-Phellaadr :    b.  p.  170—175°;    ai>=— 5   io':    m    p  ..i   Hn- 

nitrite  102". 

Methyl  chavicol  (para  methoxy  ally]  bensene),  the  isomer  <»f 
anethol  (.pars  methoxy  propenyl  bensene),  has  no*  yel  been  isolated  in 
a  pure  form  from  star  anise  ofl.  Judging  from  the  propertiei  of  the 
corroBponding  fraction  its  fnvs.-n< ■<-  can  nut  well  b»>  doubted.1  Ii  star 
anise  "i1  ia  freed  ms  far  as  possible  from  anethol  by  repeated  rreesing, 
i  mobile  "ii  is  obtained  which  sujBara  atctking  changes  when  boiled  with 
alcoholic  potassa  (Eykman'e  method)*  The  boiling  point  rises,  the 
index  ol  refraction  ia  increased,  and  "| freezing  large  iimonntH  of 


■     l  pispi.  read.,  IS,  p.  1313;  LtoMc'a  Asnalen,  ::.v  p.  SIS. 

ipt,  read  .  IS,  p.  488;  Ltatneft  AanaJen,  44,  p,  Bl  i. 

'■  Barlelt  ron  S,  ■  Co.,  Apr.  1898,  p   ■"■<'. 
»>  Bern- hi  ran  B    I  I  n  .  Oel    J  BOS,  p,  6. 
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anethol  tire  again  separated.     This  has  evidently  been  formed  by  the 
action  of  the  potassa  on  the  preexisting  methyl  chavicol. 

4)  Hydroquinone  ethyl  ether,1  CeH^OH) .  OC2H5,  but  mere  traces  of 
which  are  present,  can  only  be  obtained  by  shaking  out  large  n mount* 
of  star  anise  oil  with  aqueous  alkali.  When  pure  it  crystallizes  in  color- 
less laminae  of  pearly  lustre  which  melt  at  (>4°. 

5)  Safrol  is  considered  to  be  present  though  a  satisfactory  proof  of 
its  presence  has  not  yet  been  given.  Oswald2  (1891)  attributes  the 
difference  in  odor  of  star  anise  oil  from  that  of  anise  oil  to  safrol. 

Two  substances,  which  are  found  not  only  in  star  anise  oil,  but  in 
every  oil  containing  auethol  are  anisic  aldehyde  and  anisic  acid.  They 
are  said  not  to  preexist  in  the  oil  but  are  formed  by  oxidation  due  to 
exposure  to  air.  The  older  the  oil,  the  larger  the  amount  of  these  two 
substances  present. 

Properties.  Star  anise  oil  is  a  colorless  or  yellowish  liquid  of 
great  refractive  power.  On  account  of  the  high  percentage  of  anethol 
it  congeals  in  the  cold.  It  has  an  anise-like  odor;  an  intensely  sweetish 
taste;  sp.  gr.  0.98  to  0.99;  rotation  slightly  laevogyrate.  «d  up  to 
_2°.«  The  oil  forms  a  clear  solution  with  three  or  more  parts  of 
9(>  p.  c.  alcohol.    The  congealing  point  lies  between  +14  and  -f-  180.4 

I'lider  certain  conditions,  especially  in  closed  vessels  and  when  slowly 
cooled,  star  anise  oil  can  l>e  cooled  far  lielow  its  congealing  point  with- 
out being  solidified  and  may  then  remain  liquid  for  a  long  time.  The 
congealing  is  usually  induced  by  some  external  impetus,  by  a  particle 
of  dust  or  by  shaking,  and  takes  place  the  more  readily  the  lower  the 
temperature  of  the  oil.  The  best  way  to  cause  a  cooled  oil  to  solidify 
is  to  drop  into  it  a  particle  of  anethol  or  to  scratch  the  inner  side  of 
the  dish  with  .-1  glass  rod. 

It  is  noteworthy  that  an  old  oil  which  has  lieen  kept  for  a  lonjM 
period  in  partly  tilled  containers  or  which  has  been  exposed  to  the  air 
by  repeated  melting,  gradually  loses  its  power  to  congeal  on  account 
of  the  partial  oxidation  of  anethol  to  anisic  aldehyde  and   anisic  arhl. 

«)  Be  rich  t  von  S.  &  Co.,  Oct.  l«0."l,  p.  «. 

»)  Ari-hlv  il.  I'iiiirm..  22ft.  p.  HO. 

3|  Iii  a  few  limtaiicvN  mI i n h t   dcxtro  rotation   linn  lwen  observed. 

*i  Recently  oil*  hiive  foiiml  their  way  into  the  market  that  had  a  lower  congealing 
point  hut  wcri'  unadulterated.  The  propertied  of  live  of  mit'h  oIIm  were  an  follow* 
np.  ur.  iminm— o.IKim ;    '/..  o'll'    to       (VHS':    congealing  point     •  S*i   to    i:i*,c:  ail 

soluble  In  l'a  p.  of  IMI  p.  C.  nleohol.  These  "flower  oils."  hh  they  have  been  designated, 
are  not.  however,  obtained  from  the  (lowers  of  the  Ktar  anise  tree,  but  from  the  nnrljw 
fruitM  which  are  plekeil  to  facilitate  the  r|] telling  of  the  other  frultH.  Though  nat 
adulterated,  them*  olid  cannot  be  regarded  ax  the  e<iuivalent  of  the  oil  from  the  ripe 
fruit  and  should  not   lie  sold  in  Hh  place.     iBericht  von  Schinunel  &  Co..  Oct.  1H9S.  p.  47.- 
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In  unit'!'  t.i  dial inguish  between  star  anise  oil  and  anise  oil  a  ooIot 
reaction1  wifth  alcoholic  hydrogen  chloride  baa  been  recommended, 
which,  however,  does  ool  .*.  i •  - 1  <  1  reliable  results.  Star  aniee  <>il  is  said 
to  give  .1  rellowish  bo  a  brownish  color  uirli  this  ri'mrimt.  wIu»ii«mx 
-■•  nil  i.-  colored  trine  i»r  nil  according  bo  the  degree  of  concentration 
ui'  t  tii-  acid. 

Examination,  in  order  to  detecl  adulterations  and  to  beat  tor 
.•I  normal  anethol  content,  the  specdflc  gravity,  solubility  and  congealing 
point  should  in*  determined. 

Formerly  adulterations  were  never  observed  and  ii  is  only  in  receni 

yean  thai  h  has urred  to  the  Chinese  bo  add  petroleum  bo  the  oil. 

Tins  addition  causes  ;i  lowering  of  the  spi-i-iti--  ^r.-iviiv  .-mil  of  ili«-  run 
ding  point   and   also  influences   tin-   solubility  in  •><•  p.  c.  alcohol 

Wlii-n»ns    piuv    ui  •  «-s  without    turbidity  in  three  or  more  parts  of 

?"i  p.  '•.  alcohol,  oil  adulterated  with  petroleum  produces  e  turbid 
mixture  from  which  tin-  petroleum  separates  in  the  Form  ol  drops  npon 
pi . itonged  standing, 

In  order  iii  isolate  the  petroleum,  the  oil  is  distilled  with  water  rapor  and 
the  tirsi  distillate  collected  separately,  sod  treated  Aral  with  concentrated 
sulphuric  acid  and  then  with  concentrated  nitric  scfd.  The  volatile  oil  is  tlius 
destroyed    whereas   the    petroleam    remains    almost   nneiiaoged  and  can    he 

ignised  by  its  general  properties.  High  boiling  mineral  oil,-*  are  non-volatile 
witli  apor  mid  will  be  Found  In  bhe  residue. 

Tin'  Following  table8  shows  in  how  far  the  properties  ol  Btar  anise 
oil  are  modified  by  the  addition  of  From  8  bo  1"  p.  e.  of  petroleum:. 


Pun*  oil 

'Thff  earns  with  "i  p.  c. 

petroleum 

Thf  same  with  in  p.  e. 

petTolenm 


0,980 

0.918 

0.970 


SoIiiMlli.v   In   :••<   [i.   <•     /.I.-,. In. I 


i    '_'.i!  and  more. 

mm  clearly  soluble  iu  10  parts 
of  9U  p.  c.  alcohol. 


From  the  above  dnta  it  becomes  apparent  thai  adnlteration  with 
petroleum  is  more  readily  recognised  by  the  determination  of  the  specific 
gravity  and  solubility  than  by  tli**  congealing  point.  Fur  this  reason 
an  oil  should  be  required  to  stand  r  I  it*  bests  ol  specific  gravity  and 
solubility  even  it'  ii  conforms  with  the  requirements  made  with  regard 

be  congealing  point. 

•  ii  (1881).  .Miiii.i'ii.   it.  detttacb.  Utmilecll    L  Sfstar*  mul   Voikerkumle  Ost- 

HJ.I.-HM,   98.—  I   itiin-v.    riiiirm     .Immi.,    111.    ID,   |  I.         >i|iilpp.    Ibid.,    III.    L'-t.    |».     1(14   — 

Imnp.v,  lMd„  III    -"•    i     '»4T. 

Beriefci   roil  S.  I  I  en.  April   ISB7,  i.     I 
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On  the  other  li.-m<l.  unadulterated  oils  that  are  normal  with   n 
i>.  specific  gravity  aud  solubility,  may  be  defective  as  to  auethol  i   m 

Inasmuch  us  1 1 1 •-  oil  is  valuable  in  tli^  ratio  ol  ii-  i I  li"i  conteol 

oe  rli>'  congealing  point  rises  with  tin-*  latter,  the  congealing  poinl 

regarded  as  e  direct  measure  ol  the  quality  of  the  oil. 

Determination   of  the  concealing  point.     Wficn    taking  t 

i i >l« ■  of  tin'  nil.  eare  should  be  taken  btaad  fctae contents  of  thecal 
are  completely  melted  and  well  mixed. 

■Jiio    jjj.    di    nil    Hiv    r  i :  1 1  in    :i     Musk    rind    filtered    it    Di  •  -  — . »    ■  .'      kl 

accurate  thermometeri  indicating  half  degrees,  is  dipped  Into  the  on  and 
cooled  tiy  means  Hi  shopped  ice  Or  leu  water.    During  the  process 
shaking  is  to  be  avoided,  neither  is  the  liquid  bo  be  stirred  with  t  f» ••  thermoaetw 
in  order  bo  avoid  prematura  congealing,    liter  the  oil  lis*  beenoooled     • 

B    bo    B  .    <  ryst.'illiziith  111    if    iiiilii I    \>\    tin-  addition   of  a  particle 

Iml  in  .-uliil  Krai  .itiisr  oil,  or  i iv  f<i  niicliiiiK  the  inner  wall  of  the  i1 
ill"  thermometer,    Daring  the  solidiftoation,  the  mixture  is  continnonnlj  -• 
in  iiidi'i-  to  fai-ilitat*'  tli>-  nroi**fl  of  congeal ing.     In  the  rourw  of   t-hia  o 
ill"  temperature  rises  rapidly.    The  highest  poinl  which  the  mercury  '     •  ' 
tin'  congealing  point. 

The  determinati an  be  made  with  lens  material  with   > 1 1» -  . 

Beckmann's   apparatne   for  the    determination    of    molecular    weig 
described  on  p.  187. 

In   order   to   obtain    uniform    results,   care   Bbould  l«*  exercised  to 
induce  crystallisation  at    a   temperature  of  about  6  to  8       The 
point  <>f  the  "il   would   l>e  jusl   ns  serviceable  as  tin-  i-ongpaling  point 
wen  11    not   tor  the  tad   thai  the  latter  can  be  ascertained  mm 
accurately.    Tin*  congealing  point  of  star  anise  oil  should  not  be  brim 
l.v    Tin- nil  iiii|mifi'il  from  Tonkin  usually  has  a  higher  congealing  point 

I'koih'itio.s  amiIiimmkhck.    The  production  ofstaraniw 
in  tin-  Chinese  districts.  Lung-chow  (province  Kwangnsi),  Po-ee(prt 
ELwang-taug),   and   to   the   neighborhood    of    Lang-eon    in  tin-  Fn 
colony  of  Tonkin.    The  yield  is  subject  to  considerable  Buctuatioi 
only  1,929  pSoule  in  1695,  whereas  it  was  16,138  piculs  in  1892*    During 
the  Inst  lo  yean  between  8,000  and  13.000  piculs  ol 
180,000   to   780,0(10  k..   t.iki-n    for  t-v  r-tv  shipped  exdmnvelj 

Pak-hoi  in  ELong-kong  which  is  the  world's  market  for  this  drug 

A  still  larger  quantity  of  star  anise  is  used  for  the  distillatioi 
oil.    The  two  Chinese  districts  mentioned  above  produce  about  1,."" 


'i  on-  thHL  are  ii"!  [wrtectlj  clear  run  be  cooled  belmv    tin-  congenltas  potat 
»vlrh   dtfflcolty.      I'lie   laajsended    nolld   particle*  Induce   rrjratallli  -    »*»  n»» 

'  i  -in  i"  i  lit  i  in*  Ii»k  been  rviliu'nl  in  iM'vi-i'iil  ilfurn-M  lieli>w    1  tie-  fun  genii  ng  point 


I  tils    til'  rllr    M.'i^lnili.'irr.-ir. 
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- >  picuifl  n]'  H.iuio— 4JMIO  east's  which  arc  also  skipped  bo  Hong-kong 

I  he  |m.ii  Titk-iiui.  The  Ti»nkiii-ciiiii«'s«*  border  district  bae  produced 
about  4-imi  picals  or  800  oases  in  resent  years.  This  is  taken  by  rail 
and  s-Tt-.-i  11  ht  to  the  Tonkin-Chinees  port  Hai-phong  whence,  favored  by 
NjMM-ijil  «Hity  tv^iiljitiuns.  it  is  shippvd  rx.-lnsm-lv  to  Fram-e.  Oiijuri.uni 
of  its  hifih  asethol  content,  it  has  met  with  special  favor  in  reeenl  rears 
am]  is  prnffnt'ii  fco  the  Chinese  oil. 

Total  export   of  sinr  .•inisr  oil  during  the  last   in  years; 


\  eat 

from  I'hU-Ik.i  mid  Lappa 
i  \lncnoi 

1  * r. .in    H'il-phor>K 
(Tonkin  i 

Total 

1886 

976  Picols1 

160    I'lrnl- 

11  :ir>  Picals 

1HH9 

Hin 

200      " 

1010         ' 

1880 

12W      " 

2m    •• 

1524 

I  »»] 

507      " 

288 

795      " 

1  Will' 

L808 

— 

1808      :' 

189a 

869      " 

— 

H(V>       " 

1H04 

1998      M 

—      " 

109H       " 

1  885 

180      •• 

IS      " 

509      " 

1896 

9869      " 

+:»:.      " 

2804       ■' 

I*<<7 

1808      - 

.. 

1?!>7       - 

Tlif  pries  of  the  "il   is  also  subject  bo  considerable  fluctuations. 

During  the  last  twenty  years  ii   has  raried  hcuvi^n  .<l  :*.o  ..nd  $'2r2T, 

.per  pound.    Sinn-  si-v<tmI  yt-nn  the  congealing  point  serves  as  basta  for 

ir^  valuation.    The  principal  Hongkong  and  Tonkin  firms  aw  familiar 

with  the  nun li< ni  and  have  the  necessary  equipment. 

115.    Star  Anise  Leaf  Oil. 

Phe  natives  of  tin-  P4  84  district  obtain  an  oil  by  distilling  the 
leaves  and  even  the  branches  ol  star  anise  trues.  Tin-  yield  is  about 
0.75  p.  c  (Simon  >  i. 

In  odor  the  oil  differs  slightly  from  that  of  the  fruit,  the  odor  of 
anisic  aldehyde  being  far  more  pronounced,  it  has  a  bighersp.gr.  than 
the  oil  from  the  iVnii.  0.9878  at  L5.C*;  id=  +  1°»*  According  bo 
I  inii.-\  :1  the  proportion  that  boils  above  280°  is  quite  different  from 
1  hiii  of  tin-  oil  from  Mm-  fruit. 


Below  225" 
B26—280; 

Above  230° 


Si  in-  anise  fniii  oil. 
20  p.  a, 
65     " 

1--.     " 


Sim-  anise,  teal  oil. 

in  p  i 
60  • 
86     " 


n  i  Weal  :'i'mm  with  h    not  content  ol  .so  kilo,     Dudne  Ute  raw*  tS07  an4 

lv-  the  total  Bxport  ha.*  been  valued  at  9600,000.00  and  |8T5,OOO.eO  r— putlvly. 

-     Chill.  *  I>ruKKfNi.  58,  p.   BTB. 

■)  t'h.lu.  *.  Onuwlxt.  54,  p.  H28. 
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The  anethol  content  is  small  and  its  congealing  point  correspondingly 
low,  for  which  reason  it  has  been  designated  as  liquid  star  anise  oil l  and 
appears  to  lie  used  as  an  adulterant  and  a  substitute  for  the  oil  from 
the  fruit. 

116.   Japanese  Star  Anise  Oil. 

The  oil  from  the  leaves  of  Illicium  retigiosum  8ieb.  (Japanese  Shikimi], 
the  Japanese  star  anise  tree,  which  is  ill-famed  on  account  of  its  poisonous 
fruits,  was  examined  by  Eykman2  in  1881.  Upon  distillation  of  the 
leaves  he  obtained  0.44  p.  c.  of  volatile  oil.  sp.  gr.  1.006  at  16.5°. 
[«]„  =  _ 8° 0'.  It  contains  a  terpene  (b.  p.  173—176°;  sp.  gr.  0.855; 
aD  =  —  22.5°)  and  25  p.  <\  of  a  liquid  anethol  which  yields  nitroauink' 
acid  melting  at  174°. 

According  to  a  second  contribution  by  the  same  author8  (1883)  the 
shikimi  leaf  oil  consists  of  eugenol.  a  terpene  ''shikimene''.  (b.  p.  170°: 
sp.  gr.  0.865)  and  "shikiinol"  or  safrol.  It  is  noteworthy  that  Eykman 
determined  on  "shikiinol"  the  constitution  of  safrol  CeHsrOaCH^CsHsl 

The  fruits  of  the  Japanese  star  anise  tree  also  contain  a  volatile 
oil*  of  a  disagreeable  odor,  which  has  nothing  in  common  with  that  of 
the  true  star  anise  oil.    Sp.  gr.  0.984;  ao  =  —  4°."/. 

117.    Winter's  Bark  Oil. 

Arcording  to  Anita  ami  (■unssoneri3  (1889),  the  genuine  Winter's 
bark  of  Dritnys  winter!  Forst.  contains  0.64  p.  <•.  of  a  dextrogyrate 
volatile  oil.  This  consists  principally  of  a  hydrocarbon,  "wintereiie" 
boiling  at  200 — 265°.  which  the  authors  regard  as  a  triterpene.  Probably, 
however,  it  is  ;\  sesquiterpene. 

118,  119.    Ylang-Ylang  Oil  and  Cananga  Oil. 

Oleum  Aiionne.     Oleum  Canangae.  —  Ylang-Ylangol.     Canangaol.  —  Essence  dp 
Ylang-Ylang;.     Essence  de  Cananga. 

Oitioix  and  History.  Ylang-ylang  oil  is  obtained  by  the  distillation 
of  the  flowers  of  f'tuuingti  odonita,  Hooker  et  Thomson  (Family 
Aiioiiiict'/ic).  This  tree  occurs  in  the  Malay  Arrhqielago  and  in  the 
Philippines  and   is  cultivated  in   the    latter    and    throughout    southern 

>)  < 'hem.  &  Di'iigKlit.  .">.{.  pp.  *4<>.  S7.1. 

»i  Mil tli.  «1.  (lcutHi-li.  Urn.  Mr  Nutllr-  u.  Volki-rkuiiilr  OHtaxlcilH,  28:  Berlchtc.  14.  IM.. 
1».  172". 

•"»)  Itw.  tmv.  I'lilm.  cl«>n  T.   H..  4.  p.  :\-2  ;  HerielHe.   IS,  !{»■[.,  p.  £s\. 
*>  Ilfrichl  von  s.  &  Co..  Sept.  1mm.*>.  p.  20:  on.  ls«.i;i.  p.  40. 
•"•)  JnhreMli.  f.  J'luirm..  1nh<».  p.  TO. 
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Asia.  The  first  statement  in  European  literature  concerning  this  tree  is 
made  by  the  English  botanist  John  Ray  (born  1028,  died  1705).  who 
described  the  tree  under  the  name  Arbur  SagnLnen.  Rumpf,  a  contem- 
porary of  Ray  described  and  illustrated  it  as  Borga  Cananga.  Lamarck 
<-alled  the  tree  Uvaria  or  Unonia  odorata.  Roxburgh  became  acquainted 
■with  the  tree,  which  had  been  transplanted  from  Sumatra  to  the 
botanical  garden  in  Calcutta,  in  1797.  The  first  correct  illustrations  of 
flower  and  fruit  were  published  by  Blume  in  1829. 

Notwithstanding  the  exceeding  fragrance  of  the  blossoms  and  the 
desire  of  the  European  colonial  powers  to  find  profitable  commercial 
articles  in  the  Malay  Archipelago,  the  manufacture  of  ylang-ylang  oil 
was  first  conducted  by  Germans  in  the  island  of  Luzon  in  the  early 
.sixties.  The  oil  became  known  to  wider  circles  through  its  exhibition 
at  the  Paris  Industrial  Exposition  in  1878  by  the  Manila  merchants 
Oskar  Reymann  and  Adolf  Roensch. 

Ylang-ylang  oil  is  distilled  in  the  islands  of  Luzon  and  Java.  The 
blossoms  of  the  trees  growing  in  dense  forests  are  said  to  be  less 
fragrant  and  poorer  in  oil  than  those  of  cultivated  trees  or  trees  stand- 
ing in  clearings. 

In  the  process  of  distillation,  the  oxygenated  constituents  and  the 
ester*,  the  substances  to  which  the  fragrance  of  the  cananga  blossoms 
is  due,  pass  over  first;  later  the  sesquiterpenes  predominate.  In  Luzon, 
and  recently  also  in  Java,  the  first  part  of  the  distillate  is  kept  separate 
and  brought  into  the  market  as  ylang-ylang  oil,  whereas  the  second 
part  of  the  distillate  or  the  entire  oil  is  sold  as  cananga  oil. 

On  account  of  the  delicacy  of  the  flavor,  the  collection  and  distil- 
lation of  the  blossoms  requires  special  knowledge  and  care.  For  this 
reason  but  few  distillers  have  succeeded  so  far  in  manufacturing  a 
uniformly  good  article  of  like  qualities. 

Composition.  Although  the  ylang-ylang  oil  consists  principally  of 
the  lower  and  cananga  oil  of  the  higher  fractions,  the  difference  l>etween 
these  two  oils  is  of  a  quantitative  rather  than  a  qualitative  nature. 

The  first  examination  of  ylang-ylang  oil  was  made  by  Gal  *  in  187-1. 
Upon  saponification  of  the  oil  with  alcoholic  potassa  he  obtained  lien- 
km'c  acid,  thus  indicating  the  presence  of  a  benzoic  ester.  Reychlcr.2 
who  later  (1894)  made  a  more  careful  examination  of  both  oils,  also 
found  acetic  acid  to  be  present  as  ester. 


i)  Co  rapt,  rend.,  70,  p.  14K2 

>)  Ball.  Roc.  chlm.,  III.  11.  pp.  407.  570  and  104.":  Ibid.  1»,  p.  14<>. 
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of  tin-  alcoholic  constituent!!  which  aw  possibly  combined  with 

acids,    the  following  bare   I n  identified:    l-liunloo]   (b.  p.    196—1 

sp.gr.  0.874  ;ii  20-;  .*,,  —  — 1<;- :.'."/)  nod  geraniol  ik  p.  _••'!<» 
0.885  nt  "in  j  wiii.-h  was  separated  from  tin-  corresponding  fraction 
means  of  the  calcium  chloride  compound. 

In   addition    bo   these  esters,    bfae   Bharacteristi     odor    of    tJa 
Ie   partly  dne   to  the  presence  ol   the   methyl  ether  of    para 
CHa.CeH4.OCHs,  which  boils  at  17-V  and  upon  oxidation  yields  •; 
acid  melting  m   1 78  . 

The   high   boiling  fractions,  especially    of  the  rnntingn   nil,   coi 
cadinene  (dihydrochlori.de,  in.   p.   117°>.     This  sesquiterpene  ie 
panied  by  fl  colorless  and  odorless  substance1  crystallising  m   sei 
1  hut     mell    a1    L8S°,    which    evidently    belongs    to    the   class   ol 
quiterpene  bydrates.    En  the  lower  boiling  portions  a  vrv  small 
terpens,  presumably  pineus.8  la  contained. 

Besides  these  substances,  the  oil  contains  .1  rery  small  ai 
1  compound  thai  combines  with  acid  sulphite,  tlu-  chemical   n 
whioh,  however,  has  sol  yel  bean  determined.    The  violet  color  n 
which    the   oil    produces    with  ferric  chloride,  indicates  tin-  presence  nl 
a   phenol   (Fluckiger,8  1881)  the   isolation  of  which  would  denu 
targe  quanl  ity  of  this  costly  oil. 

Pitdii  i;  i  n>    of    Yr,ANu-Yi..vxa    Oil.      The    ylang-ylang    oil 
Maniln.  which  alone  is  ol  importance  commercially,  constitutes 
yellow  liquid  of  exceeding  fragrance.    Bp.  gr.  between  0.990  and  0.950 
*D— — *38to — 45°.     In  alcohol  the  oil  is  but  difficultly  soluble.    Qenei 
.1  clear  Bolntion  is  obtained  with  \  to  2  volumes  of  90  p,  c    alcohol 
inn.  ;■-  ;i  ml.',  iiiis  solution  becomes  turbid  upon  the  addition 
alcohol,     inasmuch   aw   the   odor  is   largely   dependent    on    tb 
present,  the  determination   of   the  saponification  aumlwr  (betwi 
and  130  tor  good  oils)  i«  f>>  be  recommended.    With  ferric  chlorl  li 
alcoholic  solution  of  the  oil  produces  11  violet  rotor  reaction. 

Bang-ylang  oils  "i  otlier  sources  vary  considerably  in  then 
properties   from   those  of  the  Manila  oil.    The  oil  fxnnmifd  i.v  1..1  • 
which    i*   reported    to  have  liei-n  oUiumed  from  Mih  \Wsi    Indies 
jr    of  0,080  a1   15°  and    «d  =— 28°,     An  oil  distilled   in   K 
sp.  jrr.  of  0,974. 


1 1  Berlehl  *  on  s.  a  00  .  Lpr   1  BBS,  p 

■)  Berteht  von  s.  a  Co.,  A|>»    1S9S,  p.  6T. 

•J     S.  1  -  - 1 ..     .1     Huirni..   BIS,    I-.    -I;   AIM   K.'.v.-lilcr,   tfl 

I     |,.    1  LSS 
*)    Iterhh  I    \  -»ri    S    >V    ',,      n,-|      18M),    p.    4  7. 
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The  differences  existing  in  the  properties  of  pure  oils  render  difficult 
tin-  detection  pi  adulterations.  To  pass  judgment  on  the  « j 1 1 . » l i t %-  of 
ylang-ylang  <>il  is.  therefore,  oftex  b  matter  to  be  decided  by  fbe  per- 
fumer rather  ih.-m  by  the  chemist. 

PROPERTIES  ni    I.WAM^A   OlL.      Til lor    i  .1*   (iiliallga    "il    is    Similar 

to    that    of    ylang-ylang  oil.    Imt    not    at    linn.      Owing    to    the    different 

methods  >•)'  preparation,  tin-  physical  properties  aw  subject  to  oon- 
HHleraluV  variations :   Bp,  gr.  0.91—0.94;   •■fi>  =  — IT  to—  56  - 

hi  i"i  p  r.  alcohol  eananga  oil  is  cot  completely  sohible,  of  b."i  p.  c. 
alcohol  i ^  tn  2  vols,  are  mostly  necessary,  but  the  solution  becomes 
borbid  on  the  Further  addition  of  alcohoL  However,  no  drops  separate 
from  the  resulting  opalescent  liquid  upon  standing. 

The  saponification  number  is  in— ;iu.  in  general  on  oil  with  a  nigh 
saponification  number  may  be  regarded  as  tin-  best,  provided  this  is 
not  due  to  the  presence  oi  cocoa  nut  oil. 

nange  oil  from  dried  flowers.1  Dried  canauge  blossoms 
m  Samoa,  known  there  as  Mosoi  yielded    1    p.  <■.  of  oil  upon  dintil- 

:  hi.  its  odor  was  somewhal  different  From  that  of  the  oil  Fromfresh 
blossoms  bat  hail  the  same  general  character.  Like  ordinary  canangn 
oil,  ii  contained  benzoic  add  nmi  had  a  up.  gr.  of  0.922. 

ADri.TKKA'no\.    in  pec i  years  adulteration  with  cocoa  nut  oil  h.-is 

i,  observed  repeatedly  in  connection  with  oils  coming  via  Amsterdam.9 
Such  addition  can  readily  be  recognised.  Specific  gravity  and  rotatory 
power  are  influenced  but  little,  but  the  saponification  number  is  con- 
siderably increased  and  the  "il  eeasee  bo  be  soluble  in  95  p,  c  alcohol. 
From  the  turbid  mixture  of  oil  and  alcohol  drops  of  oil  separate  upon 
standing. 

Cocoa  nut  oil  can  also  be  recognised  without  difficulty  by  exposing 

suspected  oil  to  the  temperature  of  a  freezing:  mixture  of  ice  and 
sstH  VThereas  a  par.-  oil  remains  liquid,  an  oil  adulterated  rith  larger 
amounts  of  cocoa  nut  oil  congeals  to  a  hatter  like  mass.  Tbistesi  can 
readily  be  carried  out  by  anyone  and  should  never  be  omitted. 

Small  amounts  of  Fat  as  well  as  other  oils  that  do  not  congeal  at 
low  temperatures  remain  behind  upon  distillation  with  water  vapoi 
and  will  be  found  in  the  residue,     h  should  be  bora--  in  mind,  however, 

I  nndulterated  "ils  also  leave  a  residue  of  about  5  p.  c,  whicli  amounl 
should  1m*  deducted  in  an  approximate  quantitative  determination. 


>i   Iitrklil    von  S.  A  Co..  Oct.    1890,  |>,  +H. 
3)   Herirht  von  s.  „\  <;..  ,  on     ism;,  ji.  s. 


see 
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120,  121.    Oils  of  Mace  and  Nutmeg. 

Oleum  Mniitlis.    Oleum  Viicis  Mo&chati.—  Miirisiil.    WH*kit!int>-»o|.— Eieeeee  e> 
Mnris.    Essence  •!(•  Muwude, 

okh.in    ami    SibtobV,     The  nutmeg  tree,   Myristha  fragmns   I 
thuyn  (.1/.  ntfiiin.-ilis  L..  .1/  mo8Ch#ta  Thnnberg'),  whicl 

i'.     ia ristirnn-;,,'  ami  which  attains  a  height  of  80  meters 
djgenons    to  the   Molucca,    Bands   ami   Bunda   ialanda     It    b   - 
cultivated  extensively  In  these  ialanda  and  also  is  other  eountai 

Tin-  distilled  oUa  o!   nutmeg   and   mace   w«n-  w<-ll    km  mi 
authors    •  »»   tin-  "BsstallirbucDeT"   about    the   middle   of   the    - 
'•'■nt  11  i-v   and    later  Cordaa1,    kyii-.    Qeaner*,    I'crin  *r   Wintin 
others  repeatedly  mention  bbs  oils.    Both  "ils  are  Aral  mentions 
apothecaries'  price  ordinances  of  Berlin  of  1574-,  those  of  Frank 
Worms  of  l.">82,  and  in  the  L589  edition  'it'  the  Diapensatoriiun  Xoriiunn. 
These    oils    ware    Brat    examined    by    Neumann,8  (T749).     Valentin!' 
(1710),    Mini    I'.on.isi ivs    ilH24-).      r/pon    distillation    uutmega   yhM 
8— IS  p.  «•-.  rnace  4—15  i>.  0.  volatile  oil* 

Pbop]  liTit-s  ok  Oil  ok  Mace.    It  i^  colorless  or  yellowish,  bi 
reddish-yellow  with  time.    It  has  a  plaaaanl   though  Btrong  m  • 
wliirli  nit li  n«rc  hi'i'onii's  unpleasant  and  terebinthinate     The  basts  ia  nfld 
at  Qratj  then  pun^-'iu.  aromatic.    As  a  rah- 4  In-  spe 
mnce  is  somewhat  higher  than  thai  Of  "il  of  imtniee :  ami  v 
0.890  and  0.980;   «D  =  +  lo  bo  +20*.    The  oil   is   dearly   solabio 
:]  parts  of  90  p.  e.  alcohol. 

PnoPKRTiEH  ok  Oil  ok   NtTTMEO.     This   is  .1    imiliile,  eolorlesn 
Which,  OWmg  In   the  absorption  Of  OXygen,    Incomes  vis.  -  a  •  I    wi 

.1  characteristic  nutmeg  odor  and   a    spicy    taste.      A<vor 
iiuftiiv  of  ili.-  ii-iidi-  i1u1itTi.1l.  the  «p.  gr.  of  the  distillate  variae  U*fw»*»n 
9.865  and  0.920;    «n=  +  i4»n  4-28°.     The  oO   is   clearly  eotnbfe 
8    purrs    of   90  p.  e.  alcohol.      When    distilled,    abort   00   p.  a,  ps» 
OTOT  below    180°      When    evaporated,    a   small   amount    ol 

stance,  conaiating  principally  of  myriatic  acid,  remains  behind. 
Oil  of  nutmeg  clearly  resembles  oil  of  mace  in  nil  of  its  p 
and  is  acareelv  distiii".nishnUH  from  the  Inner. 

1)  km  .11111.  Bzti  nil.,  f'.i..  -'.''■>. 

■  1   \en   rrOW   Lif-lllllrbuch.      Ed.    Frunkf-u .-M.,   f..l.    181. 

•M    Kin  kBttlfebn  Srhnti,  etc..  p.  818. 

*l  Mnjjlio  nuturull*.     Lib.  <le  d«vt..  pan  1.  p.  378, 

'Hilntheri,  Andernacel  de  iiiedlrfna  veteri  et  nova.     BaMliw  1571  I  HSS.V 

•)  Chynili  medlea.  rot.  2.  part    :.  p 
"i   Mmi-  v.ilcn  wd  pirpentm,  MiiHkatcnbliiine  illi'ta.     Dtoaertatlo  L71S. 

«j  Trommariut-rr'H  x.  Journ,  tier  Pbmrm.,  B,  II,  p.  SSI. 
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Composition.    On  account  of  the  gtesri  similarity  between  tin-  two 

■  •'I-    ' ' ■  •■  {H.-nt !>•  manual  distinction  i«  made.    Asa  resale  bin 

origin  "('  the  irarious  oils  that  save  been  examined  is  not  ascertainable. 

this  reason  if   vriU  be  expedient  bo  diacuae  the  composition  of  both 

;ii  ill--  same  time.    This  can  be  done  without  hesitation  because  so  far  bo 

iit.-iiivi-  difference  lias  Imi-h  observed.1    <iu;iniitativejy  they  srary  in  so 

aa  « ■> ■  1  <>l  nutmeg  tri-*iii*mlh'  nmtains  umiv  terpencs  than  oil  of  mare. 

Although   munarouB   older  examinations  are  recorded,3  individual 

-iinirriis  were  bu1  recentlj  definitely  characterised  and  determined. 
However,  there  are  stall  n  number  of  problems  which  demand  Further 
invert  igation. 

Tin*  Following  constituents  have  thus  tor  i»-''<i  Found: 

L     Pinene.     Tbie  tarpane  was  Found  by  Wallach*   in    bhe    lowest 
ion  "i  the  oil  (pinene  nitrolbenaylamine,  m.  p.  128°).    tl  te 

•  ■Mi  im  mi  almnsi  inactive  mixture  of  dextro-  and  laevogyrate  pinene. 
Am  earrj  ■•  L862Bchacht  bad  isolated  pinene,  Ms  "macene"  and  prepared 
From  H  tin*  Bolid  hydrochloride. 

2  Dipentene.4  Tbie  is  present  in  Fraction  175— 180p  and  bas 
bean  Identified  as  tetrabromide.* 

3.  Sfyrieticol.  The  contradictory  statements  concerning  this 
anhartancs  make  a  revision  very  deHirable.  According  bo  Gladstone, 
myrlstico]  has  the  romposition  OioHnO,  boils  at  224°,  has  the  up.  -i 
0  9466  and  b  i -oratory  power  of  +'11°.  Wright  gives  bhe  boiling  point 
as  _M2'  and  considers  the  formula  CmHisO  to  be  correct.  This  formula 
it   i  iJidiis  thr  foiiiijitiuii  (»)'  i-vnit'iie  \>y  the  action  of  zinr  chloride 

of  phosphorus  pentachlorlde  "n  myristicol.  Distilled  under  a  pressure 
of  lo  mm.,  myristico]  in  found  bj  Fraction  70 — L44c  (a>bout  15  p.  ts.)  of 
Tin*  oil,  up.  gr.  0.618  (Si'iMiniiT5). 


«>  KoQmr  pronounce*  both  ..iiw  iiicnUeel  (X.  Jahrb.  Pbarxn  .  SHJ,  p.  ia«;  Johrcab. 

I    CbMfl  .    I864,  p.  .'180). 

■)  JoSD  (1691).  '  (lesnlncbe  Scbrlften,  rt.  p.  61.  Abatr.  tn  Journ.  r.  'hem.  u.  I'li.vr 
v.m  si-hwi-iKKiT  ii.  UataeekVi  98,  p.  960.  —  HtdAar  (IB8S),  Journ.  r.  prakt.  Cham.,  i*. 
p  109,  and  Lleblg's  Annalen.  31.  p.  Tl.  —  Sobaehl  <1««'.4-')  Ajnhll  >I  Pharm.,  L69, 
p.  toe.— CtoSi  CU64>,  Corapt.  Ml,  BB,  p.  I'M  —  OultlatoiM  (18721.  Iowa.  Chan. 
Bo*  96,  p.  1  4lWtr.  In  .lrtlircni>.  f.  riic-m.,  1H7-V  p,  Klft.  —  Wright  (18TB),  Jovra, 
Ghent.  So*..  26.  p.  B49.  Abnir,  In  Jnhreab.  f.  I  in-m..  t978,  p.  869.  —  Pharm,  Journ,, 
in,  4,  p  an 

■      .    -  Aun&loii.  227,  p.   2SH;  252,  p.  105. 

.    H ■.■.•ilfi'il  nivilwiirciii'  o|  'Minimum-,  like  MM  Urpcrif  <  b.  p.  160")  of  CUtit,  w«* 

*    itiKtun     ..f    dfpMHBM    Hid    plume.      \Vrl|?hl'«  Hntciiicut    that   nil   of   insce  <<intu.lii« 

rrnirrii-  In  open  to  quuntiori    liuiHiuiich    iik    Ive  umhI    eonwnlrmeil    milphiirl''    iit-iil   In   order 

IO    l-ltnilly    II.     Tlil»    rprtKcnt,    hoivrvcr,    In    not   piTiiilnnlble   when    terpent*B  nre   preernt. 

<il(l  not  And  crn4i'ni'  In  th. 

3)   n.rl.-hr.,  98,  p.  1H08:  24,  p.  3818. 
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I      M  v  i  i  \%\  ici  n.1  ruii  1 1  f » :  i .  -    After  treatment  with  nMHtaflij 
ili.>  iughesl   boiling  Fraction  1 1 ».  p.  143—149°  under  LO  ami, 
contains  :i  substance  thai  raelte  al  86  .  has  a  sp,  gr.  ol  L.150] 
.in  Intense  odor  of  maee  and  has  teen  termed  myristicin. 

SemmW  it  is  owinrthvl  qxj  m.t  livlcn.-  lunvlnn-  benseni 


CcHi 

Ul      II; 


EM?     Tell-. 


■-111  'III 

0    '  "'-' 


Whether  tin-  position  of  the  aide  chains  i--  as  indicated 
second  formula  haa  nol  yel  been  ascertained. 

According  to  b  private  communication  by  Professor  Semmler,  bus* 
reoanl  observations  seem  to  ajrnv  with  those  mink-  in  th»*  laborata 
■:  Bcbimmel  Jt  Co.,  viz.  that  the  oil  originally  contains  .i   phenyl  8 
which  undergoes  modifications  in  the  pn sse.s  i<.  which  the  oil  ii  rob- 
ed during  its  examination. 

■  iii;n    ih"  fraction  which  after  th»«  breatmeal    with  w 
yields  myristicin,  in  it*  original  state  does  not  solidify  when  exposed  tc 
,1  [reasing  Inixtare,8  and  the  coefflcieul  of  refraction  being  much  Ii  - 
1 1 1 .- 1 1 1  ;ift»>r  tin--  i  n-niiiK'ni.  renders  it  highly  probable  thai  theC^Hr-gn 
change!  its  position  under  the  influence  of  sodium.    The  nig* 

evidently  bakes  place  bare  ili.u  sugsnol  undsrgoes  when  converted 
isoeugenol,   of  safrol   into  isosafrol,    of  methyl  chavicol  into 
shouM  this  prove  to  be  the  case,   the  solid  Bubstanee  should   prop 
Ih-  termed  isomyristicin,  whereas  the  name  myristirin  should  |».  itmd»- 
to  apply  to  tin-  original  Squid  substance, 

5.    Myristinic  acid.    According  to  the  duration  ol  the  p 
distillation,  more  or  less  of  this  acid  is  found  in  the  oil  and   will  a 
tiroes  crystallise  out. 

''..    P henol-li ke    substance.     The    last    portions    ohi 
fractional   distillation    produce    an     emerald     ejeen    color    with 
chloride,  thus  indicating  the  presence  ol  ■  phenol.4 

12^,    Oil  of  Boldo  Leaves. 

Tiir  fragrant,  dried  leaves  ol  Peumus  boldus  Mol.  \Mitnnm  ■ 
tree  indigenous   to  Chili,  yield  upon  distillation  'J  p.  c  iromatK 


l)  \mi    I-  'inilfil   with   tin-   suinropttne   myrlntlul 

whlrh   KM  .  > -l  ulll/.-n   In. in   ..I.I   ,,U*    »Ul<1    wlilrli.    M    Imn    }>• 

KIOcklKiT  In  1K74  il'lwuni.  Journ      (II,  ■",  p.  18H),  cniudata  <>f  l&jrttl 

■     w  right  (i--iii  ;  1 1    ii..  fur  invri-rl.-iii 

*l   Ohm  i  vntliin   in   1l.e   Uhiinili.rli-H   <il   Sctilmmel  A   • 

« i  sraunter,  loc,  ail 


Qifo  of  the  Monimi&t 


odor  of  which  is  cymene-tike  and  reminds  slightly  of  peppermint. 

0.915  to  0.945;   slightly   taevogyrai  —  Flo',    it   in.il> 

etwees  175  mnl  2»0a  and  produces  a  green  color  with  ferric  <-lil< »iir !<•  l 

'hi-  oil  contains  berpenes  and  oxygenated  substances  thai  have  not   pal 

closer  examined  (Hanaosek3). 

123.    Atherosperma  Oil. 

The  l*;»rk  of  At  firms/ wm.-i  inosch&tB  Laoillard.  [Mooimiacea*)  yields 
'lisTilliiTii.n    l  p.  c.  of  volatile  oil  (Maiden*)     Ob  acoounl   ol  its 
■aaafrae-l&ke  odor  ttw  free  is  also  called  vlctorian  sns  .itvurdiiiK 

n  Gladstone,'  Tin*  oil  has  n  yeHowieb-brov n  color  and  a  sp.  gr.  "I 
.0886  at  80°.  It  is  ahghtly  dextrogyrate-  +TJ  in  a  10  inch  tube,  it 
tegins  in  di>tili  .-it  221    and  passes  oyer  alroosl  completely  al  -~\  . 

tl24.    Oil  of  Citriosma  Oligatidra. 
■  ant  of  its  oapleasaul  odor,  the  tree  Citriosma  olig&ndra  Jul, 
imiaesas)  ia  known  in  Brazil  as  Negra  Miii.i,  C&tiuga  de  negro-,  or 
'atioguoira,    T!he  leaves  upon  distillation  yield  0.54  p.  <•.  of  volatile  oil 
rhich  is  of  a  lighi  rellow  color  with  greenish  fluorescence  and  an  odor 
faintly  reminds  of  bergamot    Bp.  gr.  0.899  (Peckolt5). 

125.    Oil  of  Citriosma  Cu jabana. 

f'itrrnsiu.i  cujah&na  Mart,  is  known  in  Brazil  uh  Limorim  ihmwto, 
mil  L.  bravo  or  wild  lemon  tree.  Tin'  fresh  leaves  yield  U.18  p.  c,  the 
reah  twigs  0.07  and  the  keen  bark  0.22  p»e,  of  volatile  oil.  The  oil  in 
i  inobik  liquid,  Bp,  gr.  •i.kjM,  Hhi  « k  1  < > i ■  of  which  n^.-uiMi's  that  of  fl 
ttixtnre  ol  bergamol  and  haima  oil-  (PeckoH8). 

tl26.    Oil  of  Citriosma  Apiosyce. 
triosnm   u/finsyi-h   Mnr-t.    is  known  in   EtraxH  as  lAmomro  bravo, 

"hln'ii.i   niflissf,  or  i'lifr  br&VO,  wild  i-nffen  Xi'fr.     All  parr*  of  t lie  whnili, 
npeciallj    the   leaves  and   unrip'1  fruits,   have  B  strong  odor  of    melissa 
lemon  balm)  or  lemon.    From  The  fresh  leaves  IVckolt  obtained  0.14 
from  the  twigs  0.06  )>.  '■.  of  volatile  "il." 


ii  Bericfet  rop  s.  A  c...  Apr,   ISBOi  i«.  J=<-  •— Claud*    Porae,   Bt»d«  mt  to   Soldo. 

Ii<-.-   |iu'—niO'  i'l   I .a I    I'll.  ■  ■  I  •-  SvpCrliON    '!•      Mm  IlM-'i-  k    fa    Curl-.      I'uris    LB74. 

Lecnrdlng   to    I'liarm.    Jmirn.,    II T,    5,   \>     >'»"■. 

»>   Jnlin**!..  f.   riinrin..   I8T7,  p,   7'J. 

t,    IrM-ful   im  l  h  >•   iiIhiii-.   .if   Australia,   p,    264 

»»  J-Mirn.  Chtm.  BOC,  1864,  17.  p.  .",.  KM.  .Ifihiwb.  f.  Hiem..  1*0:1.  p.  ,"45.— 
hew.  Nimvh,   1N71,  24,  p.   : 

»)   Berlchn-  d    dtoUtach.  ph&CTB.   Qd,,  6,  p.  H8. 
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127.    Oil  of  Paracoto  Bark. 

Para-rot o  bark  is  brought  into  commerce  from  Bolivia  and  derived 
from  an  unknown  si>eeies  of  the  Moniwii}ceae.x  The  oil  which  is  obtained 
an  a  by-product  in  the  preparation  of  ootoin,  was  first  examined  br 
Jobst  and  Hesse-  in  1879,  later  (1892)  by  Wallach  and  Rheindorff.8 

Propertieh.  Paracoto  bark  oil  is  a  mobile,  colorless  liquid  of  a 
very  pleasant  odor.    »Sp.  gr.  0.9273;  «i>  =  —  2.120.2 

Composition.  1.  According-  to  Jobst  and  Hesse,  fraction  16<i5 
(sp.  gr.  0.8727;  [«]d=  +  9.34°)  is  a  hydrocarbon  CisHis  named 
a-paraeoteue  by  them. 

2.  Fraction  170—172°  (sp.  gr.  0.8840:  [«]D  =  —  0.63°)  has  th* 
formula  Cm  His  assigned  to  it  and  is  designated  ,?-paracotene. 

Both  fractions,  which  evidently  consisted  of  slightly  impure  terpen**, 
were  wanting  almost  entirely  in  the  oil  examined  by  Wallach  and 
Rheindorff. 

3.  The  principal  fraction  of  the  oil  consists  of  laevogyrate  cadineue* 
(m.  p.  of  the  dihydrobromide  121°.  of  the  dihydrochloride  118°). 

4.  After  the  dihydrobromide  has  been  removed  there  remains  an  oil 
which  contains  methyl  eugenol  (m.  p.  of  the  bromide  78°,  of  the  veratnV 
acid  obtained  by  oxidation  179—180°). 

According  to  Wallach.  the  «-,  ,j-  and  i'-paracotol  of  Jobst  and  He***', 
to  which  the  formulas  C15H2-1O  and  C2HH40O2  had  been  assigned,  an* 
not  chemical  individuals  but  mixtures  principally  of  laevogyrate 
sesquiterpene  and  inactive  methyl  eugenol.  As  to  «-paraooto1.  tlu» 
possibility  is  not  excluded  that  it  may  be  a  natural  hydrate  of  eadinene. 
In  this  case,  however,  the  formula  would  have  to  be  CisHjaO.  not 
CikHmO. 

128.    Oil  of  Camphor. 

History.  In  China,  camphor  has  been  prepared  and  used  in  early 
antiquity.  The  first  documental  reference  to  it  is  found  in  the  writings 
of  the  Arabian  prince  Iniru-1-Kais  of  the  sixth  century;  also  in  tin* 
Koran,  in  which  it  is  mentioned  as  a  refrigerant  in  connection  with  tli»> 
iM'verajres  of  the  blessed  in  paradise.  Aetins  of  Amida,  also  in  the  sixth 
century,  mentions  camphor  as  a  remedy.  When  the  palace  in  Madnin 
of  Choroes  II.  king  of  the  Sassanides  was  pillaged  in  036,  much  camphor 

11  MAIIit  t Aiiiitinul''  "ler  I'aiirnrindeni  In  of  the  opinion  that  the  bark  1m  that  ol  a 
Mniilmlncr/i.  whcn-iiM  Vojrl  <<'oiuiiU'iitnr  siir  imterrelcli.  riiariiiacopfte)  believe*  that  It 
lielonRH  to  a  Lunrncpii. 

-i  Lielilit"  AiinaU-n,   l'.c.t.  p.  "."». 

•<>  I.ieblK't*  A  mm  Ifii,  1'Tl.  p.  :mm». 
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was  taken  in  addition  to  musk,  ambra,  sandalwood  and  other  oriental 
aromatic*.1  Later,  when  Arabian  sailors  and  merchants  sailed  to  India 
and  through  the  Indian  Archipelago  to  China,  they  became  acquainted 
not  only  with  the  principal  ports  from  which  the  camphor  was  shipped 
from  southeastern  Asia  to  the  Mediterranean  countries,  but  also  with 
the  sources  of  supply.  Thus  the  Arabian  merchants  and  physicians 
became  acquainted  with  the  different  varieties  which  entered  the  world's 
market  in  part  from  China,  in  part  from  Sumatra.  Marco  Polo,  in  the 
thirteenth  century,  also  became  acquainted  with  the  camphor  in  Sumatra 
and  Borneo.  E.  Kaempfer  was  the  first  to  describe  the  mode  of  pre- 
paration in  Japan.  Medicinally  camphor  was  used  by  the  Arabians, 
also  in  Italy  as  early  as  the  eleventh  century  and  during  the  twelfth 
century  in  Germany. 

Origin  and  Preparation  of  Camphor  Oil.  This  oil  which  is  a 
by-product  in  the  Japanese  camphor  industry,  has  but  recently  been 
introduced  into  the  European  market.  The  camphor  laurel,  Cimmmoinum 
camphors,  Fr.  Xees  et  Ebermaier  (Lauras  e&mphom  L.)  is  a  stately 
forest  tree  found  in  several  provinces  of  southern  China,  in  the  islands 
Hai-nan,  Formosa  and  several  other  Japanese  inlands. 

In  the  older  trees  camphor  is  found  in  a  crystalline  condition  in 
cavities  of  the  trunk.  Principally,  however,  it  is  found  dissolved  in  a 
volatile  oil  that  permeates  the  entire  tree.  This  oil  occurs  moHt 
abundantly  in  the  roots,  less  abundantly  in  the  trunk  and  still  less  in 
the  branches  and  leaves.  The  amount  of  oil  also  seems  to  vary  with 
the  height  of  the  trunk,  diminishing  with  increasing  height.  With  the 
age  of  the  tree  and  the  density  of  the  wood,  the  amount  of  oil,  how- 
ever, increases. 

The  ratio  of  solid  camphor  and  camphor  oil  seems  to  vary  with  the 
age  of  the  tree,  the  season  and  the  temperature.  The  younger  trees 
yield  upon  distillation  more  camphor  oil  and  less  camphor.  The  same 
i"  true  with  increasing  temperature,  so  that  the  yield  of  oil  is  greater 
»a  Hummer  than  in  winter. 

In  recent  times,  and  more  particularly  since  the  acquisition  of 
Formosa.  Japan  has  become  the  principal  producer  of  camphor  and 
camphor  oil.    The  method  of  preparation  is  generally  as  follows:2 

On  the  slope  of  a  hill  near  a  supply  of  water  a  sufficient  area  is  leveled. 
On  this  a  stove  is  erected   with  crude  stones  having  a  height  of  about  I  in. 


>)  Well,  Geschfchte  der  Chalifen.    Mannheim,  1846.  p.  75. 

*)  D.  E.  Grasamann.  Der  Cninpherbaiim.     Mlttheilungen  der  DeutM-heii   (JeBellBchnft 
«r  Natnr-  a.  VOlkerkunde  Ostasiena.    Tokio,  1895,  0,  pp.  277—8:18. 
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1:11  i  fig,  69),  <'<m.-i^is  ol  two  boxes  oi  which  *  I ■■•  -  upper  serves 

the  condensation  ol  the  camphor  And  n In-  lower  for  the  reception  of  the 

liing  water.    Th"  upper  box   ia   1.(10  in.   long,  0.9U   in.   broad   and  0.42  in. 

h.     Tlie    inverted    bottom   ie   rovered    with    water,   t  In-   stdee    projecting 

-i_J  ■•in.  over  the  bottom.     The  aamphoT   camera  enow   the  box  over  the 

of  the  water.    To  puss  then  through  lb"1  water  baa  not  proTed  aoc- 

Klul.    By  nn-'rtnh  of  puiiit i«.ns   t *..">  mi.  apart    ill"  condenser  (a  divided  Into 

tions.    Then  partitions  are  each  provided  with  a  rectangular  opening  at 

bop,  oua  in  the  right  corner,  tin-  other  in  the  left  corner,  ate  ,  bo  that  the 

aphor  vapors  anal  panne  ■  oircaitona  path.    Prom  the  last  chamber  the 

win  can  pass  not  through  a  bamboo  tube  slightly  plugged  with  atraw.    A 

era]  tuba  allows  the  watei  to  How  from  the  bottom  i     cover)  of  the  upper 

c   into  hbe  lower.    Tin.'  upper  box  inverted   with  its  opening  downward  in 

cod  into  the, lower  bos  which  is  aomewhal   longer  and  wider  but   no 

b,  no  that  the  water  in  the  latter  rhwa  to  abonl  one-half  of  tin*  height  of 

;  ;ii!  aidea.    A  lateral  exit  tube  allows  the  nxcona  oi  water  bo  Bow 

In    order    to    avoid    a    rapid    beating   of  the 

t.T    in    the  I'oiiil.-nsm-,   this  i>   pvoln-lrd   by    ;i    rool 

d«>  oi  boards. 

Frequently  a  thin!  smaller  box,   0.80  in.   long. 

j  in,  brood  and  0.25  in.  high,  in  placed  over 
1  upper  one.  This  box  is  likewise  Open  on  tin" 
ror  ride,  standing  In  water  lo  cm.  deep.  The 
an  likewise  project  over  the  top  no  that  n  layer 
water  •">  em.  high  raiuahu  on  it.  The  rapors 
in  bha  lael  chamber  of  bhe  larger  condenser  pase 
<ough  n  tube  (fig.  W  h\  into  this  amaller  box 
ace  iphoi    i-    condensed.      Thia   small 

per  oondeneer  ia  provided  with  a  small  exit  babe 

the  vapors. 

The  following  utensils  an  need  in  connection 
ih  thia  apparatus:  a  wooden  shovel  ol  the  shape  of 
I n-oar  tor  ahoveling  bhe  distilled  chips  into  the 

place;  also  an  iron  poker.  In  order  bo  protect  bite  itove  and  boh  I  rool 
straw  and  reed  is  constriii'ti'd,  also  a  wall  of  straw  matting  ba  the  witiil- 
r«l  <v:il!i -\  i  io  protect  against  draft  mid  rain. 

The  production  of  camphor  is  conducted  as  follows.    After  the  kettle  hae 
a   filled   with    water,  tbe  chips  are  introduced  through  bhe  upper  opening1 
d   the  tub,  and  all  cracks  and  crevices  carefully  luted  so  thai    the  rapon) 
Only  a  moderate  fire  ie  maintained. 

•  Bourse  of  the  distillation  tbe  kettle  is  Frequently  rentier]  through  bhe 
ming  t  nig.  88).  The  vapor*  puss  through  bhe  perforation  hate  the  tub 
•.  oh  i})  and  convev  bhe  camphor  vapors  Erom  the  heated  Hups  throogh  the 
iihini  tuba  (fig.  08  f\  into  the  condenser  where  tln?y  are  deposited.  In  bhe 
iv  part  of  the  distillation,  camphor  oil  only  is  found  iii  the  condenser,  later 
■  -uij,i  camphor.     Musi  of  the  camphor  condensce  behind  the  3rd,  4th  and 

mber  ol  the  wVi-n-parl   roiidi-nsi-r.     Tin-  tub  will  hold  I12.."ik.  of  rhips.  ■ 
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quantity  that  can  be  distilled  in  24  hours.  The  exhausted  chip*  an?  remored 
from  the  lateral  opening  (fig.  68  e).  Every  week  the  condenser  is  opened  and 
the  camphor  and  camphor  oil  contained  therein  removed. 

On  the  surface  of  the  water  in  the  condenser  there  collects  a  granular 
crystalline  mass  resembling  a  mixture  of  snow  and  ice.  which  in  the  first  few 
chambers  is  mixed  with  camphor  oil  and  is  colored  yellow.  On  the  walls  of  the 
condensing  chambers  the  pure,  white  crystalline  camphor  is  deposited.  The 
yellowish  or  brownish-black  camphor  oil  floats  on  the  surface  where  it  iiiixm 
with  the  granular  camphor. 

Properties.  Normal  camphor  oil.  i.  e.  the  oil  with  all  constituents 
as  it  is  obtained  by  the  distillation  of  the  camphor  wood,  is  a  semi-solid 
mass,  or  a  liquid  mixed  with  camphor.  Usually,  however,  the  product 
which  remains  after  the  camphor  has  been  removed  by  filtration  and 
expression  is  known  as  camphor  oil.  This  was  the  oil  that  came  into 
the  market  about  the  middle  of  the  eighties.  It  still  contained  large 
quantities  of  camphor  which  could  be  obtained  by  fractionation  and 
cooling.  At  present  this  operation  appears  to  be  carried  out  in  Japan 
as  well,  for  the  oil  now  found  in  the  market  is  almost  free  from  camphor. 

Distinction  is  made  between  two  kinds  of  oil  which  often  vary 
largely  in  their  composition.  The  measure  of  their  value  is  their 
specific  gravity. 

1.  White  Camphor  Oil.  This  consists  of  the  lowest  boiling 
fractions  and  contains  terpenes  almost  exclusively,  also  some  cineol. 
Sp.  gr.  up  to  about  0.890. 

2.  Black  Camphor  Oil.  It  is  that  portion  of  the  oil  that  boil* 
higher  than  camphor  and  contains  safrol.  eugenol  and  sesquiterpene*. 
»Sp.gr.  mostly  from  ().!)()()  up  to  over  1.000. 

The  normal  oil.  as  well  as  the  individual  fractions.  i«  dextro- 
gyrate. All  fractions  have  the  odor  of  camphor.  In  the  so-called  Mark 
oils,  however,  this  odor  l)ecomes  subordinate  to  that  of  safrol. 

The  oil  from  the  roots  and  leaves  is  like  that  obtained  from  th* 
wood.  Camphor  roots1  yielded  upon  distillation  4  p.  c.  of  an  oil  that 
was  partly  solid  at  ordinary  temperature.  When  completely  liquifM 
its  sp.  <rr.  at  4.">°  was  O.OoT.  The  liquid  portion  of  the  oil  boiled  between 
1<}."> — 270°  and  possessed  the  properties  of  ordinary  camphor  oil. 

An  oil  obtained  from  dry  leaves1  (yield  1.8  p.  c.)  also  contained 
solid  camphor.  The  liquid  portion  boiled  between  170 — 270°  and  could 
not  be  distinguished  from  ordinary  camphor  oil. 

Two  oils  distilled  from  fresh  leaves  were  reported  on  by  Hooper*  in 
1800.    The  leaves  from  which  the  first    oil   was  distilled   were   obtain*! 

>)  lifrirht  von  S.  &  Co..  Oct.   1*112.  |i.  7.  ?>    I'hiirm.  .Journ..  56.  p.  21. 


from  a  tree  in  the government  garden  ai  Ufcakamand  ihuliai  and  yielded 
l  p,  r.  .,i'  oil:  sp.  gr.  h'i-sl'-j  ;it  15  :  *i .  =  -r-  l  •'(!''.  It  contained  about 
LO— 15  y.  <■.  of  camphor.  Tlw  second  batch  of  leaves  was  from  Nadu- 
ratam,  ha  the  Nil«riH  mountains.  TheoU  contained  7.".  p>  c.  of  camphor, 
by  fur  more  tlmu  did  the  Bret  oil,  Alter  the  camphor  had  been  removed, 
«»ii  had  a  sp.  gr.  oi  0.&814;  <m.  — +  27°. 

«'<imp(isitii»\,  Camphor  nil  is  ,in  ,.\< •.-... i MiLily  complex  mixture  of 
hydrocarbons  and  oxygenated  substances,  which  belong  bo  p  targe 
number  «>f  dosses  of  chemical  compounds.  Aldehydes  are  represented 
by  acet-aldehyde ;  the  ketones  by  camphor;  the  alcohols  rry  terpineol ; 
the  phenols  and  the  phenol  ethers  by  engenol  and  sofrol:  the  oxides 
i>\    rin.'oi:    the   terpenee  by   pinene,  phellandrene  and  dlpentenej    and 

a  rii.-  sesquiterpenes  by  cadinene. 

Arranged  according  to  their  boiling  points,  they  may  I nomei 

in  | he  following  order: 

I  \.  -nt-a  lilfli  yds*  CHaCHO.  This  substance,  which  is  possibly 
Found  in  all  nils  tn  the  extent  oi  mere  traces,  makes  its  pveaenee  known 
when  large  quantities  of  oils  are  rectified.  In  pari  ft  i>  removed  with 
the  aqueous  distillate,  in  part  it  is  also  brand  in  the  lowest   terpens 

fractions. 

2.    i»i' \  t  in- p  i  iii-iii-,1  GioHta.  hue  been  found  In  the  fraction  boil- 
below  I60e  and  was  identified  by  means  <>f  its  nitrosochloride 
conversion  into  nitrosopinene  melting  a<   1M0°. 

YoBhida4  (16%)  obtained  a  strongly  laevogyrate  fraction, 
[•<](  —  —  71. 1  .  whirl)  w,i>  i> (. -r 1 1 itio. I  as  L-pinene  (ofalorhydrate,  oibroso- 
chloride,  nitrosopinene).    Inasmuch  as  the  lowest  boiling  fractions  have 

always  I n  Found  to  be  dextrogyrate,  loshida'i  obsjervatioD  is  rather 

remarkable  and  arouses  the  suspicion  that  the  oil  examined   was  not 
a  norma]  oil  (Bertram  &  Walbaum,'  1894). 

Whether  camphene,  the  presence  of  which  seems  to  1>h  indicated,  is 
n-ally  present  or  oot  has  aoi  y«1  been  decided.4 

8,  Phellandrene,1  CioHis,  This  is  presenl  in  such  smaW  quantity 
that  its  identification  by  means  of  the  nitrite  (m  p.  LOS*)  caused 
difficulties. 


1 1  ferric  lit    von   S.   ft   In.,   April    1889,   p     B, 

M)  -I i Mini,  '"h.'iii.  S.«\.    IT.  p.  779. 

*)  Jounv,  U  prnet.  t'liein  ,   II,   -I'.t.   p,    19, 

*i  It    Ik   hIhii   iiotiMvm  flu    that   Y««i-lil.jii    dOM   DOl   RMDtlml   illl.v   traction   hulllag  »bOV» 

M.I1I.I1  ■  eoacld«rabl>'  quantity  is  1 tulned  in  Bftrapl 
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I.  Cineol,  CteHieQ*  constitutes  5 — ti  p.  c.  of  the  can  •  U     tl 

.  isolated  by  means  ol  the  byurobronaideJ 
5,    Dipenteue,    Cj.oHie,    bae   been   Found    by    WTaUach* 
identified  in-  I  the  tetranromide  melting  al    133°.    An 

dipentene  dihydrochloride  (m,  [>    iJ    instead  of  49")  bad   been   •  - 
by  Lallemand'  by  passing  hydrochloric  acid  into  the  fraction 

:.l     (.80°, 

8    Camphor,  CiaHisO,  which  to  economically  the  moat   Unpo 
constituent,   crystallises   in    the    receiver   when    the    thermometer  riw* 
in  200**. 

7.  Terpineol,  GioHitjO.    Inasmuch  an  it  was  impossible  to  o 
this  alcohol   in  surh  a  degree  of  purit4y   by   friwtionid    disl 
enable  its  identification  ae  such,  iis  presence  in  fraction  213 — --> 

datermj I  in  aerera]  ways.    Dpon  boiling  with  dilute  ra^>hnrii 

terpinene   and  dipenteue  reenlted.     Dpon   standing   with    dilute 
terpin  bydrate  was  formed.4    When  shaken  with  concentrated  liydriod'x 
acid,  dipentene  dihydriodide"  melting  at  77°  was  formed. 

8.  Safn.l.    «'i„M i ,,(>_..    b.  p.  233°,    was   found   by  -I-    Bertra 
iss,"  iii  Sriiiiiiiiii-1  4- Co. 'a  laboratory.    This  firm  baa  since  then  preps 
it  in  large  quantities  from  camphor  oil." 

'.».     Eugenol,'7  QioHisOs,  ia  preseut  only  in  relatively  so 
It  is  obtained  by  shaking  the  higher  Erairtioin  with  dilute  sods   - 

10.    Cadinene,  I'l.-.ll^j.  is    the    principal  constituent  <»f    I 
boiling  portions.    By  passing  hydrogen  chloride  into  fraction  260  4 
n  good  yield  of  cadinene  dihydrochloride  melting  at  117     is  obtain 

II.  Blue  oil.    The  portions  distilling  over  last,  consist 

oil  which  baa  I n  frequently  observed  iu  volatile  oils  and  of  w] 

characteristic  derivative  has  y\  been  prepared. 

ewworde  about  the  so-called  "camphorogenol,"  which  ie  repo 
to  boil  in  213 — §18°  and  is  siii-l  to  have  the  formula  CioHtsQj 
to  be  said.     According  to  Toshida"  it    polymeries   when   boiled,  bul 
the  same  time  separates  camphor.     When    i-t.-d   upon   by   dilute 
acid,   acetic  acid   anhydride  or   benzoic   acid,   camphu  d   to   '"• 

formed;  and  when  beated  with  sodium  ami  Hlrohol,  ir  in  I  In 

honii-i  il, 


t)  Bericfcl  *on  8.  A  Co  .  Oct  LStiS,  p,  S. 

tj  UeMg'a    Vhi.jiIi-ii,  H37,  p    9 

i]  lieMg'i  koaaln,  1 1 i.  p.  104. 

*>  Berirlit.     vim     Srliliu I    *    I'o.,    Apr. 

I  >^s,  p,   ». 


i.i  Bert,  lit  von  S.  .v  Co.     x 

«l  Ibidem,  Hepi     1885,  p    7 

•  I  lUi-lnui,  Apr.  1888,    | 

-i  Ibidem,  A.pr    i  hmi.   p.  f, 

■■■  Voablda,  lot    eU 
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Is  ;i  matter  oil  lack,  Bach  ■■'  substance  evidently  does  not  exisl    is 

iphor  oil.     "Camphorofjenol"   apparently   Ee  b    mixture  constating 

principally  of  camphor  and  terpineol    Such  a  mixture  behaves  toward 

.'  ove  mentioned  reagents  like  "carapharegenol.'O  When  boiled,  the 
terpineol  decomposes  into  Terpen.-*  and  water  and  febe  camphor,  which 
i>,  lesg  soluble  in  the  terpenas,  partly  separatee  out*  if  ii»<-  terpineol  i* 
oxidized  with  nitric  acid,  the  moiv  reaifltant  aamphor  remains  behind. 
Treat in. 'Hi  with  sodium  reduces  (the  camphor  to  borneol. 

i  bk.    Th<'  oil  from  which  tin'  camphor  haw  been  removed  is  need  by 
poorer  classea  in  Japan  (or  illuminating  purposes.    I'  to  also  used  as 

,t    Knivi-nt    fur  n-sius  in  the  niiiuufiM'tBre  of  lacquer.     Prom  the  loot, 
d  by  burni  ■   ■  <il.  India  ink  in  nindf. 

In  Europe  camphor  oil  is  used  lot  the  Bafrol  it  contains.    The  waste 

oil  thai    reanltB  in  Tin*  isolation  of  safro]  is  utilised  as  Light  and  heavy 

■  ,i mphor  oil. 

Light    I'm  ui|ilior    oil.   sp.  jrr.  0.80  to  n.02  consists  "i    the  lov 

iling  fractions,    [naamnch  aa  ir  lias  the  property  of  hiding  the  perns- 

mg  odor  of  the  cheap  furs  ano1  tallow,  n    is  need  for  perfuming 

ordinary  soaps,    if  is  also  used  as  a  substitute  for  turpentine  oil  over 

ii  ii  has  some  advantages.    Thus  e.  g.  it  surpasses  other  cleansing 

media   in   the  cleaning  "i   types,  plates  and  parte  oJ  machinery.    It  la 

further  a  good  solvent  for  resins-  and  caoutchouc  and  ia  used  in  the 

matiiifart  niv  of  laeijuers  . 1 1 1 < I    varnishes. 

Heavy  camphor  oil,  sp.gr.  0.90  to.0.07,  boils  between  MO 
270    -iini  is  likewise  added  to  cheap  soapa  and  lubricants. 

129.    Oil  of  (Ceylon)  Cinnamon. 
Oleum  «  Ininuiioiiil  /i-vliiiiii't.  —  i '•-*  Inn  Zimmtul.  —  Essence  do  Candle  lie  I '«•>  lit n - 

Osrara  awu  Pbbpabatiok.  Tha  genus  Cfom&momum,  Fam.  Eaoraraae, 
consists  of  evergreen,  aromatic  trees  and  Blirube.  lis  several  species 
yield  volatile  oils  thai  are  much  used.  Toe  Ceylon  cinnamon,  C.neyl&nl- 
>um  Breyne  contains  volatile  oil  in  the  underground  portions  <>f  the 
shrub  bs  veil  as  in  those  overground.  Whereas  the  oils  obtained  from 
the   various  parts  of  the  cassia,   C.  cassia    Bl.,   seem   to   be  almost 

identical,  the  oils  obtai I  from  the  bark,  leaves  and  root  respective^ 

of  the  Ceylon  cinnamoii  vary  considerably. 


i. -hi  v.. ii  a  i  co  .  Lpr.  isse,  p,  :'. 

3 1  <;.   aoriiiTiimin.  Tr-rlinlMrlii-  M1nl««-ll    f.   Maienl,    IBS 
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C.  zeylanh-um  is  indigenous  to  the  forests  of  Ceylon.  The  bark, 
which  was  originally  collected  from  the  wild  shrub,  is  at  present  collected 
from  the  cultivated  plant  only.1 

For  the  distillation  of  the  oil,  the  waste  that  results  in  the  peeling 
of  the  bark,  is  used.  These  shavings  and  fragments  have  been  exported 
as  "chips"  since  1867.  The  preparation,  of  the  oil  from  chips  was  intro- 
duced into  Germany  in  1872  by  the  firm  of  Schimmel  &  Co.  of  Leipzig. 
The  yield  from  the  chips  is  about  0.5  to  1  p.  c. 

The  oil  produced  in  Ceylon  is  but  rarely  the  pure  distillate  from  the 
bark.  Commonly  it  contains  much  oil  from  the  leaves,  which  an? 
possibly  distilled  with  the  bark.  It  is  also  possible  that  the  oil  from 
the  bark  is  subsequently  adulterated  with  leaf  oil. 

History.  Cinnamon  and  cassia  are  among  the  oldest  spices,  and 
the  history  of  the  drug  as  such  is  a  very  interesting  one.  The  history 
of  the  oil,  however,  is  of  more  recent  date. 

When  in  the  course  of  the  fifteenth  century  the  distillation  of  aromatic 
waters  for  medicinal  purposes  became  a  common  practice,  cinnamon 
bark  was  undoubtedly  distilled  for  the  preparation  of  its  water.  Tb» 
heavy  oil  which  sinks  to  the  bottom  of  the  distillate  was  in  all  proba- 
bility observed  by  the  apothecary  or  chemist.  The  Canon  St.  Amando 
of  Doormyk  seems  to  have  been  the  first  to  isolate  besides  bitter 
almond  oil  and  oil  of  rue,  a  number  of  other  volatile  oils,  among  them 
the  oil  of  cinnamon.  Valerius  Cordus  had  prepared  the  oil  about 
1540.  At  that  time  it  may  already  have  found  application  in  medicine 
so  that  it  was  included  in  the  first  edition  of  the  Dispensatoriuin 
Noricum.  Lonieer  soon  afterward  distilled  the  oils  from  the  spices, 
among  them  cinnamon  oil,  in  n  new  ]>eculiar  apparatus.  In  the  pri«* 
ordinances  cinnamon  oil  is  first  mentioned  in  that  of  Berlin  of  1574. 
also  in  that  of  Frankfurt-o.-M.  of  15S2.  Winter  of  Andernach  distilled 
and  descrilied  the  oil  in  1570,  and  .1.  B.  Porta  in  1589. 

.  The  early  observations  made  on  cinnamon  oil.  like  those  made  on 
other  oils,  restricted  themselves  to  the  crystalline  deposit  formed  upon 
prolonged  standing.  Such  crystal  formations  were  observed  (among 
others)  by  Ludoviei  about  1070.  later  by  Shin*  in  England,  by  Boer- 
haave  and  (inn hius  in  Holland.  The  latter  regarded  them  as  camphor: 
l)u  Menil  and  Stockmann  supposed  them  to  Im>  Itenzoic  acid,  Dumas  and 
IVligot  in  lH.'ll  recognized  them  to  l>e  cinnnmic  acid.  C.  Bertagnini 
prepared  pure  cinnamic  aldehyde  in  1*52. 

«t  Tin'  cultivation,  preparation  ami  packing  of  Ceylon  cinnamon  |m  dewrlbetl  in 
detail  In  A     TH.Iiirch'H  Indim-ht'  Hi-ll-  Mini   Niitzpflnnzrti,  p.  SO. 
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The  yield  of  volatile  oil  from  cassia  and  cinnamon  barks  was  deter- 
mined by  the  following  observers:  G.  W.  Wedel  in  1707;  Fr.  Cartheuser, 
C.  Neumann  and  Ph.  F.  Gmelin  in  1763 ;  J.  F.  A.  Goettling  about  1803 ; 
by  Dehne  about  the  same  time;  also  by  Buchholz  in  1813. 

Properties.  The  oil  is  a  light  yellow  liquid  which  has  the  agreeable? 
tine  delicate  odor  of  the  Ceylon  cinnamon,  and  a  spicy,  sweet,  burning 
taste. 

The  sp.  gr.  lies  between  1.024  and  1.040;  optically  it  is  slightly 
laevogyrate,  «o  =  up  to  — 1°.  The  oil  is  clearly  soluble  in  2  parts  of 
70  p.  c.  alcohol.    It  contains  between  65 — 75  p.  c.  of  cinnamic  aldehyde. 

Composition.  Blanchet1  in  1833  observed  that  in  the  distillation 
of  Ceylon  cinnamon  two  oils  separate  in  the  receiver,  one  l>eing  lighter 
than  water,  the  other  heavier,  whereas  Chinese  cinnamon  yielded  only 
the  heavy  oil.  The  older  chemists,  however,  concerned  themselves  only 
with  the  heavy  oil.  Dumas  and  Pe1igot2in  1834  ascertained,  that  like 
the  oil  of  cassia,  the  heavy  oil  of  the  Ceylon  cinnamon  consisted 
principally  of  cinnamic  aldehyde.  That  the  heavy  oil  of  the  Ceylon 
cinnamon  contains  eugenol  as  well  was  observed  later.  The  amount  of 
eugenol  in  the  oil  from  the  bark  is  but  4 — 8  p.  «.,  much  less  than  in 
the  leaf  oil. 

Of  the  constituents  of  the  light  oil  but  one  is  known,  viz.  phellan- 
drene,  which  has  been  isolated  from  the  fraction  boiling  about  175°  and 
has  been  identified  by  the  nitrite8  melting  at  102°.  The  substance  to 
which  the  characteristic  odor  of  the  Ceylon  cinnamon  oil  is  due  is  not 
yet  known. 

Adulteration  and  Examination.  Ceylon  cinnamon  oil  is  frequently 
adulterated  with  the  much  cheaper  oil  from  the  leaves.  None  of  the 
oils  from  Ceylon  appear  to  be  pure  bark  oils,  for  all  of  the  oils  from 
this  source  examined  thus  far  contained  considerable  quantities  of  leaf 
oil.  Whether  the  two  oils  are  mixed,  or  whether  the  leaves  have  been 
distilled  with  the  bark,  naturally  cannot  be  decided. 

Inasmuch  as  the  addition  of  leaf  oil  increases  the  eugenol  content 
and  diminishes  that  of  the  cinnamic  aldehyde,  its  recognition  is  not 
difficult.  All  that  is  necessary  is  to  determine  with  approximate  quanti- 
tativeness  the  amount  of  both  substances  present.  After  the  deter- 
mination of  the  specific  gravity,  which  is  increased  by  the  addition  of 
larger  amounts  of  leaf  oil,  the  aldehyde  content  is  determined  according 


<)  Lleblff'a  Annaien,  7.  p.  16.1. 

»)  Ann.  d>  Chlm.  et  Phya,  57.  p.  805:   LiehlK'ft  Annaien.  14,  p.  50. 

*>  Berlcht  yon  S.  ft  Co.,  Oct.  1W>2.  p.  47. 
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to  the  method  described  under  caeaia  oil  on  p.  390.    If  the  aid 
content  ia  leaa  than  «'■."  p.c.  or  more  than  75  p.c.,  the  oil  ia  bubj 

If  the  oil  ron t.-i ins  leefc  than  6S  p.c.  oi  aldehyde,  the  amount  a 
•in'  non-aldehyde  portion  is  determined  according  bo  oi 
waya   'I'll-'  most  ■•■>.  curate  reaulte  are  obtained  according  to  the  some* 
complex  method  of  Thome.3    bhe  eugenol  being  converted  into  I* 

nol  .mil  weighed.  i<'«unp.  under  oil  of  clovee.)   L'lnuey2  hae  - 
to  shake  Hi«-  nil  vrihfa   1"  p.  c.  potass;)  solution  and  to  determine 

anal  content  from  the  diminution  in  the  volume  o(  the  oil     Exi 
however!  as  tin-  strong  potassa  solution  dieeolvee  appreciable       i  • 

of  i-|'ln'iio|  conatituente,  the  reeulte  are  inacGuratB  and  abort  MJ 

higher  than  thoee  obtained  according  to  Thome*  method.    The  err 
be  reduced  by  using  a  5  p.  ••.  potaasa  solution.    Poi  ordinary  purpi 
mi  least,  thia  method  can  beconeidered  of  sufficient  accuracy 
whether  as  oil  ta  pun  or  adulterated,    Adulteration  mag   b 
tin-  sugecol  oi  mi  t .  -ii  r  of  i  in'  original  oil  esceeda  l"  p.  e. 

Tin-  extent    to   which   she  adulteration  with  leal  oil  ia  cai 
becomea  apparent  from  the  reaull  of  examinations  published  by  Urn 
and  Si-liiiniiii'i  &  Co.*    Every  one  of  the  seven  oil-  wbh  stron  i;<*-i- 

iii"il   with  teal  oil.  three  containing  at  least   90  p.  c,  the  othei 
not  leea  than  50  p.  a    The  four  last  mentioned  oils  bad  the 

pit  »pi-rt  ii-s 

KiiKfiinl  iHi-oinlinu 

11.8  |..  c 

t'.>  l  •• 

47.7  • 

45.7  - 

The  following  reaction  enables  tin-  qualitative  distinction 
the  bars  and  leaf  ofls:9 

A  drop  oi  genuine  cinnamon  oil  dliisolved  iu  15  drope  ol  alcohol   prodo 
pule  gram  color  with  ferric  chloride,  whpreaa  leal  "ii  and  oil  ndnltei 

n  ii  h  produce  i  dw  p  bine  ■  ■  -lor. 

The  cinnamon  oils  M.dulferatcd  wit  It  ommhui  oil  have  a  hhrlv 

ty  and,  aa  a   rule,  alao  .'i  higher  Hnnaniie  aldehyde  content 

with  more  than  7.".  p.  e.  aldehyde,  if  not  suepicioua,  an-  of  inferior  rata 

Whereas  the  cinnamic  aldehyde  eouteul  is  the  criterion  of  value  of  th- 

caeeiu  oil.  this  i-  not  the  cane  with  the  cinnamon  oil,  for  in   the  latus 


PerceataaffJ  ol 

Bp.  jr. 

Op 

riiiim  [Die    ,'iMi'hvilr 

I) 

1.088 

-a  :,., 
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8] 

1.040 

_0°88' 

28     - 
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88     - 
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1.048 
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9 1     - 
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the  non-aldehyde  enlist i 1 1 1 « - 1 1 1 .--  ;■  iv  the  mors  v .iiii.iiiir  .is  i-  shown  by  lli' 

thai    tIih  cinnamon   oil   nit  Ii   1  be  small,  t  aldehyde  content  can  in 

etoveral  times  t I u *  price  of  the  cassia  oil. 


130.    Oil  of  Cinnamon  Leaves. 
Oleum  Foliurum  (iiiniiiiunni.  —  ZimiiithlUrteriil.—  Emsciii'P  «!«•  FimiUIpm  tie  ranuelle 

de  Osjfaub 

For  n  time  i  In-  nil  from  tin-  Icivr-  o!  Ghfl  genuine  '■inna.iiinri,  >'inn;i- 
motntun  teyiBaicuai  Breyue,  was  designated  commercially  as  cinnamon 
rool  "il.  After  Schimmel  i  Co.  bad  shown  in  1893  thai  an  oil,  distilled 
by  themselves  from  Ceylon  cinnamon  leaves  (yield  1  >  p.  ■   |  corresponded 

in  nil  its  properties  with  the  so-called  rool  oil,  theerroi b  designation 

could  no  lon^r  be  retained.    Two  <>ils.    which  corresponded  in  ■  ■•.  ■ 
peel  with  the  boms  distillate  and  which  were  correctly  designatsc]  as 

in  leal  "ii.  hod  prevkraslj  been  obtained  from  the  Seychelles  and 

u  the  botanical  garden  in  Buitensorgi  Java.1 

The  oil  formerly  exported  as  cinnamon  leal  oil  was  a  thick,  iriecone 
i.ii  oj  the  consistency  of  Wesl  Indian  sandalwood  oil.    ii  has  since  dis- 
appeared from  commerce  and  nothing  definite  is  known  us  to  its  origin. 
1'Hoi'KitTiKs.     Cinnamon  leal  oil  is  o!  a   lighi  color,  rather  mobile, 
and    has   the   odor  of  cloves   and  cinnamon.     sp.   gr.    L. 044— 1.085; 
_o  :■'  i«.  4-l°lP/.     With  :t  parte  erf  70  p.  c.  alcohol  it  forms  a 

dear  solution,   which]    however,   sometimes   bee ea   borbld   upon  the 

fnri  I  dition  i  A  alcohol. 

CoMi'OHiTioN,  Btenhonse*  (1855)  Fonnd  large  amounts  (TO— 90  p 
of  eugeno]  In  cinnamon  leaf  oil.  Schaer*  (1882)  later  confirmed  this 
report.  In  the  oil  distilled  by  themselves, Bchimnn-l  A  <">».  found  rinnanm* 
aldehyde  (0.1  p.  c.).  Weber*  made  a  detailed  examination  of  two 
(lifffp-nr  oils.  The  fiisi,  obtained  from  in.-  Seychelles,  bad  a  ep,  gr.  of 
L.055S  al  18. Sc  and  contained  engenol  (bentoyl  engenol,  ra.  p.  6&— 70  ». 
i -iiiiiamir  aldehyde  (phenyl  hydraione,  m.  p.  1<>7°I.  ami  terpenee  thai 
wet,»'  niii  identified.  Tin*  other,  still  purchased  by  Schimmel  £  Co.  rnider 
erroneooe  nam"  of  cinnamon  rool  oil,  was  also  leal  oil  (to  sp,  gr. 
l  nil  ai  i;»  .  it  raried  somewhat  in  its  composition  from  the 
preceding.  Weber  found  engenol,  lalrol  (piperonyhc  acid  tn.  p.  326  bo 
227°),  terpenes  and  benialdeayde  (phenyl  bydrasone,  m.  p.  160—151°), 
but  bo  ■  iniiiuaii  aldehyde. 


»)   Hrrirlit  von  S.  &  f'i>..  Apr.   1S»2.  p. 

.  i  tses.  p.  »: 
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Stenhouse  had  found  benzoic  acid  which  is  probably  combined  with 
an  alcohol.  Later  investigators  do  not  mention  this  constituent 
Whether  the  tenzaldehyde  found  by  Weber  is  an  original  constituent  of 
the  oil  or  an  oxidation  product  of  the  cinnamie  aldehyde,  remains 
undecided. 

131.    Oil  of  Cinnamon  Root. 

The  oil  of  cinnamon  root  is  an  almost  colorless  liquid  with  a  strong 
odor  of  camphor.  Even  at  ordinary  temperature  a  part  of  the  camphor.1 
which  is-  identical  with  the  ordinary  launiH  camphor,  separates  out. 
Other  constituents  are  cinnamie  aldehyde  and  a  hydrocarbon  (Holmes.2 
]H90).  That  the  roots  contain  camphor  has  long  been  known.  It  was 
mentioned  by  Trommsdorff,3  also  bj'  Dumas  and  Peligot*  (1835). 

Cinnnmomum  zeylunicum  affords  an  interesting  illustration  of  a 
plant,  the  root,  leaves  and  bark  of  which  afford  oils  of  totally  different 
composition.  In  the  root  oil  we  find  camphor  as  characteristic  consti- 
tuent, in  the  leaf  oil  eugenol  predominates  and  in  the  bark  oil  cinnamie 
aldehyde. 

132.    Oil  of  Cassia. 

Oleum  Cinnamomi  Casalae.  —  Cassiaoi,  Chineslsches  Zimtftl,   ZimtbMthen5J.  - 
Essence  de  Oannelle  do  Chine. 

Oitiiux  and  Preparation.  Although  the  plant  which  yields  the  oil 
of  cassia,  the  Cinnnmomnm  cussiii  Bl..  has  been  known  for  a  long  tinit*. 
considerable  uncertainty  existed  as  to  the  part  of  the  plant  from  wluVh 
the  oil  was  obtained.  It  was  supposed,  by  way  of  illustration,  that  tin* 
unripe  fruits,  the  Flows  c:is.shit>  of  commerce,  were  the  source  of  the  oil 
which  for  this  reason  was  called  "Zimtbluthenol.'"  As  early  as  lssi.'- 
however,  it  became  known  that  near  In-lin.  north  of  Pak-hoi.  the  leaves 
of  the  cassia  bush  wen'  distilled  for  oil.  The  oil  was.  however,  reported 
as  being  thicker,  darker  and  less  fragrant  than  the  cassia  oil.  H. 
Sehroeter."  in  the  description  of  his  travels  through  the  cassia  district 
in  1HX0.  also  mentions  the  production  of  oil  from  leaves.  It  was  sm> 
posed.  however,  that  the  leaves  yielded  but  a  small  amount  of  an 
inferior  oil.  In  order  to  ascertain  the  properties  of  the  leaf  oil,  Schimnifl 
•Si  Co.  secured,  with  the  aid  of  Melchers  &  Co.  of  Canton,  not  only  the 
leaves,  but  all  parts  of  the  cassia  shrub  that  might  come  into  consider- 


ii  BiTirht  von  S.  &  Co.,  Oct.  IS'.iU.  |i.  •!«.  •">  i   DcutHC'HfH    HnndvlH-Archlv.   Sept.  -. 

*i  IMiftrin.  Jotlrn.,  Ill,  'Jo,  p.  74'.».  ISM,  p.   2H'J. 

•' i  Iliiinlliiicli  (Iit  riuiriiiniii',  p.  <ii><>.  ki  itfrlclii  illicr  cine  Keltu*  nach  Kwanir- 

'i  I.IcIiIk'm  Atiiiulcn,  14.  p.  ."ii.  n1.    1  tit  HerlMt   lss<>  utiternuitimen. 
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The  apparatus  in  use1  (fig.  70)  consists  of  a  brick  oven  with  an  iron  pei 
let  into  the  masonry.  On  this  rests  a  wooden  cylinder  lined  on  the  inside  with 
sheet-iron  and  0]»eii  above.  After  the  cylinder  has  been  charged  with  leav* 
and  half  filled  with  water,  the  opening:  is  closed  with  a  peculiar  shafted  helm* 
of  sheet-iron.  The  joint  is  sealed  with  wet  cloths  pressed  between.  The  helmet 
has  a  groove  on  the  inner  side  into  which  the  condensed  vapors  flow  and 
thence  through  a  tube  into  the  receivers.  The  receivers  are  arranged  cascade 
like  and  in  them  is  deposited  the  heavy  oil.  The  water  is  used  for  the  n«t 
distillation. 

Cassia  oil  is  shipped  in  lead  canisters  with  a  capacity  of  7.5  k..  of 
which  4  are  packed  in  a  case.  The  interstices  are  filled  with  the  glum* 
of  rice.  The  form  and  color  of  the  labels  on  the  canisters  have  long 
remained  unchanged. 

History.  The  history  of  cassia  oil  will  be  found  with  that  of  Ceylon 
cinnamon  on  p.  878. 

Properties.  Chinese  cinnamon  oil  or  cassia  oil.  when  pure,  is  a 
mobile  liquid,  yellowish  to  brownish  in  color,  and  strongly  refractive. 
Its  odor  is  cinnamon-like,  the  taste  burning  and  intensely  sweet,  with- 
out the  unpleasant,  grating  after-taste  that  is  perceptible  in  oils  adulter- 
ated with  rosin.  Sp.gr.  l.Ooo — 1.005.  Inasmuch  as  the  specific  gravity 
of  the  cinuamic  aldehyde  ami  the  other  constituents  of  the  oil  is  almost 
the  same,  differences  in  the  aldehyde  content  are  not  revealed  by 
changes  in  the  specific  gravity. 

Cassia  oil  is  optically  inactive  or  has  but  a  slight  rotatory  power 
either  to  the  right  or  to  the  left.  It  is  readily  soluble  in  1 — 2  p.  of  sn 
p.  c  alcohol.  Its  liehavior  toward  70  p.  <*.  alcohol  varies  in  so  far  u» 
most  oils  yield  clear  solutions  with  -i  parts  of  the  solvent,  whereas 
some  otherwise  good  oils  produce  turbid,  opalescent  solutions.  Thi> 
peculiar  behavior  is  possibly  traceable  to  zinc  cinnamate  which  i» 
frequently  present  in  the  oil.  The  oil  boils  with  partial  decomposition 
between  240— 200° :  acetic  acid  is  split  off.  and  a  viscid  residue  of  0— * 
p.  c  remains.     For  further  details  see  under  Examination. 

If  four  drops  of  cassia  oil,  well  cooled  with  ice  water,  an1  mixed  wit li 
a  like  amount  of  nitric  acid,  they  unite  forming  a  crystalline  mas.-. 
This  reaction,  which  is  mentioned  in  the  Herman  Pharmacopoeia  as  ;> 
reaction  of  identity,  depends  on  the  union  of  the  nitric  acid  with  the 
ciunamic  aldehyde  to  an  unstable  addition  product.'  which  is  readily 
split  up  into  its  component  parts  by  water.  The  reaction  cannot  !»• 
used  as  a  test  of  purity  for  even  strongly  adulterated  oils  will  prodW 
crystals.     In  order  to  carry  out  the  reaction,  the  oil  must  be  well  cOoM. 

«i  IJcrl.-ht  roll  s.  &  c \pr.   lxt»:$,  p.  11:  Oct.  1  *'.»<>,  p.  18. 
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for  if  ill.'  heal   of  tlie  reaction  becomes  too  great,  only  oily  products 

rertult.    The  prmcipal  constituent  ol  Hip  oil.  which  supplies  a  criterion 

for    its    valuation,    is    ill.'    .innaniie   aldehyde.     A    good    oil    contains   as 
much  as  To — 'ii  >  p.  C 

QouPoaiTtosr.  The  principal  1  constituent  of  cassia  oil  as  Brail 
cinnamon  oil  i*»  I ■  1 1 •_-  < inn amie  aldehyde.  The  differencsa  in  the  two  oils 
due  to  the  accompanying  constituents  were  known  to  bhe  chemists 
who  invest  igated  the  Chinese  and  Ceylon  ofla  daring  the  ftrsi  half  ol 
iius  century.  Blancbet1  (1833]  e.g.  eaQs  attention  bo  the  tact  that 
.  --i.i  oil  has  a  much  mora  pungent  odor  than  the  Ceylon  cinnamon 
nil.  Dumas  mill  I'.'liynt-  i1m;ui  also  point  out  differences  in  the  oils. 
Willi  oils  distilled  by  themselves  theg  nun.'  bo  the  conclusion  that  the 
«  in n; i tn it-  arid,  obtained  by  the  oxidation  ol'   t  In-  nil.  si I  in    (the   same 

'inn  I.i  i  hi-  Cinnamon  nil  m   cinnamie  aldehyde,  as  benzoic  mid  ■ 

t.»  bitter  almond  oil  or  bans-aldehyde,    in  other  words  they  recognised 

I  cinnamon  oil  consists  essential!}  ol  cinnamie  aldehyde.    Tin-  &ame 

mreetdgatOTB  diaoovered    the   interesting,    though    onstable    Bubetance 

i\,Hs<»,N<)|F|,     vvliii-h     resnlts      i| the     addition     of     nitric     acid     to 

i:miic  aldehyde  in  the  cold,  and  which  la  remarkable  on  account  of 

ils  tendency  to  crystallize. 

«ii  other  investigations  ol'  the  Bame  period,  those  o!  Mulder*  (1840) 

and   "t    Bel tagnini  '  [1853)   may  lie  mentioned.     IJerta^nini    in  v . -i  i -_■ ; i  ted 

■ompounds  resulting  by  the  action  ol  the  acid  alkali  sulphites  upon 

aldehyde,  the  composition  of  which  has  only  recently  I a  definitely 

established  by  Heuskr"  (1891). 

cinnanii.  aldehyde,  CnHs.CH:CH.CHO,  Es  a  light  yellow,  strongly 
refractive  liquid  with  an  intensely  sweet  taste,  At  low  tempera  tares  it 
solidities  and  melts  a1  -7.5°."  Bp.  pr.  L.Q64  at  16°  [1.M97  a1  f).* 
Only  onder  gn •■■  i •  i>  diminished  pressure  does  il  boil  without  decom- 
position: at  12H — 130°  under  SO  mm.  pressure."  For  purposes  ol  identi- 
ticition  the  phenyl  bydraeone,  which  melts  at  188*  is  well  adapted.* 
The  "cassia  stearoptene"  of  Rochleler"1  is  a  crystalline  deposit  only 
nu    found    in   old   cassia    oil.     Its    istitution    was    determined    by 


i>   Llebljj"*  ArmiiKii,  7,  p.   164. 

»)  Ann.  i)e  chim.  at  Phjra.,  5T,  p.  SOB; 
Abatr    In  Uelilg't*  Anrwlen.  13, 
u,  [..  BO, 

»)  LiebJRH  Annolvn.  84,  p.  147;  Journ. 
I.  praki.    i  lii-iii..   16,   p.   BOTj    17.   p.   808; 

*)    lAeblR'u  Aiiiiiiltn,  85,  p,  271. 

aj  Berfehte,  24,  p.  1805. 


"i   Kulm-lir.  f.  ph.vH.  i 'in-  in..   IS,  p.  11. 
T)  lAvbW*  AnnalSB,  BSfl,  p.  18. 
»)  Barfcbte,  i  7.  p.  alio, 

»>  Il«rlclit«.  17,  p.  5T5. 
i"i  I'.i-r.  it.  Arndcm.  il.  Wluenttll.  su 
Wli-n.  nintli.-ni.  plo*.  Kl.,  1850,  p.  1. 
(AbBtr.  Chem.  Gmtrbl.,  IS51,  p  -id,  un-l 
n. 1. 1.,  v 1 1 1 .  13,  p,  1S»0.  (Ah»tr.  Chem. 
Centrbl.,  1864,  p.  701). 
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Bertram  and  Kuersteu1  ia  L89S.    This  partocolar  specimen  llund 

Out  of  the  last  frartion  obtained  in  the  iwrihV-nrioTi  of  nn   oil  o 
In  the  pore  state  it  conaista  of  well  Formed,  hexagonal,  yeDow  p 
which  melt  at  45 — Hi°.    They  have  a  very   |wixistent.  unpleasant  odor 
and  an*  identical  with    methyl   ortho   cnmaric   aldehyde.    '.>H.'<" 
i  II   ril  ,CHO    n   substance  rliai   can   be  obtained  synthetically   !>' 
condensation  of  methyl  salicylic  aldehyde  and  Emet-aldehyda. 

A.  COnetStaent  r  1 1 .- 1 1  baa  no  very  favorable  influence  on  the  m lor  and 
taste  of  the  eassia  oH  is  the  cinnomyl  aoetate  which  vac  Found  in  if* 
oil  by  Schiminel  Jj  Co.*  in  1880.  Upon  saponification  <if  the  i  ion -aldehyde 
coustit  nents  of  rhi*  oil  vvitli  ali'iilmli  ummii  alcohol  is  obtained 

"ii  if ii«'  hand  and  acetic  acid  on  tic  other.    The  fanner  cryt 

from  ether  in  hard,  white  crystals  (b.  p.  IS  II    mm.).    I 

acetate    boils    between    135 — 1+0°    under    11    mm.     pressur- 

an  unpleasanl  odor  and  a  grating  taste.    Besides  ibis,  small 

of  a  Second  ester  seem   to  1m?  present,    viz.    the   phenyl   propyl 

acetic   acid.      This    roin  Itision    in  drawn  from    the  boiling  point   of  an 

alcohol  that    neeompauie*  the  .inii.uiit.-  .-ileohol  after  saponiflcat 

On  account  of  tin'  readiness  with  which  i-inuatnfr  aldehyde 
cassia  oil  always  contains  free  ehmamie  add,  but    the  amount   is  B 
less  than  one  might  exjuect  from  the  changeability  dl  the  pure  aldehyde 
It  is  present   to  the  extent   of    about    I   p.  c"     The  free  acid   ha*  tr*> 
Dndeairabk  property  of  dissolving  the  lead  of  which  the  canial 
made.     A  crystalline  sediment    observed   by   Hirwhsohn4    in    Lfifltf   DOD- 
.-isteil  of  leal  cinnamate.    Subsequently  he  examined  a  number  of  P0B> 
niiT.-iai  oils  Mini  oul    of  twelve  samples  eleven  were  found   to    eo&i 
lead.    The  test  for  lead  is  made  by  shaking  a  lew  drops  of  the  oil  with 
Bulphnrettsd  hydrogen  water,    according  to  the  amount 
the  oil  is  colored  red  to  black.    For  medicinal  or  culinary  porposse 
the  rectified  oil.  free  From  lead,  should  be  need, 

Aim  ltkkationh    and    their    Detection.      Formerly    casein    oil 
adulterated  only  with  tatty  oils,  cedar  wood  oil  and  gnrjnn  ball 


■'    feint,  f.  prakt.  Cbem.,  II,  ."1.  p.  818. 

t)  Berlcht  ron  s.  a  (  a.,  Oct  L&89,  p.  19. 

»)  Evidently    the  clnnamyl    acetate    tnrgtily    prevent*    1 1>>-   •►at I  I  ■ 
tin'  IctUowtng  experiment      A  very  old  nil  nl  raanta  riiutalnlna;  77.7  p.  c.  of  aided; 
■M  Mlda  for  a  year  In  "hallow  dtehes  covered  with  perforated  fllt<r  i-  •  Eft 

and    air    had    free    acrrati.      At    the  end    of   thia   period    the  clnnanilc    aeld    rune 

1  p.  c.  »••  s.r,  |i,  c.     Kealnlfleatlon  had   beeo  but    iHRht,   lor 
volatile  realdne  icniiip.  teat*),   wee  hut   slightly  greater  after   tliee\perlm    lit    tlmii  iNfeRI 
lTnd«fr  like  eoadtUolU  pur.-  i  eiiiuniir  aldehyde   would   rapidly   hare  been   converted  lata 
n  mn*-<  of  crystals  •>!  cliinami.    add.  —  (Ber.  of  S,  1890,  i>    10.) 

»i    Phartn.  Zeltachr.  f.   Itusaland.  BO,  p.  790. 
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The  detection   of  these  adulterants  was   very  simple,  shin*   the  s| [flc 

vity  was  lowered  and  the  oil  was  HO  longer  soluble  in  NO  p.  <■. 
Alcohol.  The  pii-MMi.  i.  ,if  the  oils  of  cedar  wood  and  gttrjUQ  balsam  could 
furthermore  be  readily  ascertained  In  thoir  strong  laevo-rotnl ion.  Less 
of  d-t.iTirai  was  t  be  adulteral  loo  with  rosfu  and  petroleum  which 
was  Duel i  practiced  in  Mneao  and  Hongkong  especially  during  bhe  late 
sight  ISS,  A1  first  rolnpliouiuin  only  seems  to  have  been  used.  Inn  inat- 
much  as  larger  additions  of  rosin  thickened  the  oil  and  increased  its 
specific    gravity,   this   discrepancy   was  equalized  by  tin-  addition   oi 

petroleum.     Innsniin -h  as  this  method  of  adulteration   did    not    influence 

the  solubility  iir  8(1  p.  B,  alcohol  any  move  than  the  specific  gravitjj  it 
was  nor  discovered  for  sometime.  Detection,  however,  followed  when 
ilu-  addition  n    beeurne  too   large.    The  Commercial   oils  q]   thai 

period  had  a  very  unpleasant  odor,  a  dark  brown  color  and  the  con- 
sistency of  a  thick  lacquer.    The  taste  which  was  inn  slightly  sweetish 

soon  gaVO  way  to  an  unpleasant  and  persistently  grating  sensation  in 
tli.-  month,    I'pon  rectification   with  water  vapor,  ax  much  ax  40  p.  c. 

imss    remained    in    the    still.      The    distillate    separated    ill 
wank  to  the  bottom  of  tin-  warn',  fens  other  floated  09  •' 
The  latter  consisted,  as  was  found  upon  examination,  of  petroleum. 

The    demand     to    he    nble    in     '    ;    •       on    a    small    scale    this   fori 

adulteration,  led  to  the  distillation  test  of  Schimmel  A-  Co,1    This 
'•■insists  in  distilling  a  weighed  or  measured  quantity  of  the  oil  and 
weighing  the  residua]  rosin. 

ty  irnims  of  cassia  oil  are  weighed   in    a    tared    fractionation    Bask    of 
100  cc  capacity  <h"g-  5fti  i1    IBftl.    \  babe  l  m.  in  length  is  attached  as  con- 
denser urn]    llie  <>il  distilled    with   the  aid  of  a   direct  flame.       M     9rf1     Water 
ivot  u-iiii  "crockfng."  rhi'  thermometer  then  rises  rapidly  to  840*  and 

tin-  hulk  ul   the  oil  distills  betweeo  840  Sad    BGQ  -     The  end   of   lie-   distillation 

i-  indicated  by  bhe  appearance  (if  white  funn*s  arising  h*ora  He-  decomposition 

Of  llf  residue.  Tin'  thermometer  jiI  the  s.nne  linn'  rises  In  280-— 2&0  .  Upon 
OOOhng  l  In"  residue  in  the  tlusk  is  weighed.  The  residue  ol  a  g<md  oil  is  viscid 
and  tough  and  constituted  6—  8,  at  mosi  10  p.  c.  of  the  oil.  The  residue  of  an 
ml  adulterated  with  rosin  is  hard  Mini  brittle  and  correspondingly  larger. 

Eustead  of  weighing  tlie  oil.  "it  oc.  BOffl  be  measured  in  n  pi  j iet  t*>  mid  the 
distillate  be  collected  in  a  graduated  cylinder.  By  iedacfing  the  nsmber  ol  >■>■. 
oi  dishihio*  fvinii  "iii,  the  amoanl  of  residue  emi  he  ascertained  wttfc  sufflcienl 
accuracy. 

The  |ietralenm  can  be  detected  in  the  distillate.  The  distillate  from  pun 
•  ■il-  formn  a  eleur  Rotation  with  TO— 80  p.  a  alcohol.     If  petroleum  is  present. 


irht    iron  B,  A  Co.,  Oct    1889.  p.  16. 
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no  perfect  solution  results:1  the  liquid  is  turbid  at  first,  but  upon  standing  the 
supernatant  petroleum  can  be  removed  and  its  behavior  toward  sulphuric  and 
nitric  acids  be  tested  (romp.  p.  201.) 

In  order  to  detect  rosin  in  cassia  oil  without  material  loss,  Gilbert2 

suggests  that  several   grams  of  oil   be  heated  in  a  watehglass  in  a 

drying  oven  at  a  temperature  of  110 — 120°  until  of  constant  weight. 

According  to  Gilbert,  the  determination  of  the  acid  number  also  yields 

useful  results  for  the  detection  of  rosin.    An  oil  which  upon  distillation 

yielded  (>  p.  c.  of  residue  had  an  acid  number  of  13.    After  20  p.  c.  of 

rosin  (acid  number  150)  had  been  dissolved  in  the  oil. 

PI  the  acid  number  rose  to  40.    A  cassia  oil  with  28  p.  c. 

H  of  residue. yielded  an  acid  number  of  47. 

N  According    to    Hirschsohn8    (1890),    an   alcoholic 

F*  solution  of  lead  acetate,  which   has   the  property  of 

|  ;|  producing  precipitates  with  a  solution  of  rosin,  can  be 

t  i  used  for  the  detection  of  rosin  in  cassia  oil. 

To  a  solution  of  1  p.  of  cassia  oil  in  3  p.  of  70  p.  c. 
E  "  alcohol,  a  freshly  prepared  solution  of  lead  acetate  in  70  p.  c. 

alcohol,    saturated  at  ordinary  temperature,  is  added  drop 
~k  by   drop    to    the   extent    of   one-half    the  volume  of  the  oil 

$.  [i  solution.    If  a  precipitate  is  produced,  the  oil  was  adulter- 

t  ,  ated  with  rosin.    As  little  as  .*>  p.  c.  of  rosin  can  be  detected 

:  in  tins  way. 

1  „  Aldehyde  Assay.    Inasmuch  as  the  value  of  cassia 

oil    depends    on    its    cinnamic    aldehyde    content,    tlie 

'     "  v       aldehyde  assay  is  of  the  greatest  importance  in  deter- 

■•i\    niiuiug  the  value  of  the  oil.     The  method   worked  out 

,v        I'  i  by  Schimmel  &  Co.4  is  universally  recognized-"  and  the 

'--.__      _  -j*}*. .*'     oil  is  sold  according  to  the  results  obtained   by  it  in 

vig.  71.  the  principal  markets  of  the  world,  such  as  Hongkong 

'.•it  natural  site.      ,         ,  TI        ,  ,   »-         \-      i 

London.  Hamburg  and  .New  lork. 

For  the  assay  a  sp««cial  flask  (cassia  flask,  aldehyde  flask,  fig.  71)  of  about 
100  cc.  capacity  is  used.     The  ueck  of  the  flask  is  about  13  cm.  long,  has  an 


i)  Am  already  stated,  cassia  oil  that  contains  rosin  as  well  as  petroleum.  1m  soluble 
In  SO  p.  C.  alcohol,  whereas  otherwise  pint-  raHHla  oil  to  whleh  petroleum  haM  lieen 
added  does  not  form  a  clear  Molutloti  with  SO  p.  c.  alcohol,  the  petroleum  separating 
in  the  form  of  oily  dropH. 

s>  Cliem.  ZeituiiK.  18,  p.   1406. 

8)  l'liurni.  ZeltMchr.  f.   Kussl.,  211,  p.  2,"».">. 

*)  Ik-rich  t  von  S.  &  Co..  Oct.  1NO0.  p.  12. 

s>  In  the  description  of  IiIm  travels  through  the  cassia  district*,  O,  Struckmeyer 
relates  that  he  found  the  implements  for  the  nldehyde  determination  according  to 
Schlnimel  \-  Co.  on  a  plantation  near  LotliiR-chow  In  the  Interior  of  China.  Berleht 
von  S.  A:  Co.,   Oct.   1K1MJ,   p.    12. 
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inner  diameter  of  H  i and   i*  calibrated   into   'u-  «•<■     The  neck  ha&  u 

capacity    of    about    6   cc.      The   zero    mark    is    fixed  slightly  above    Hie  point 
where  ill*-  flask  is  narrowed  into  Hie  ueek. 

By  means  of  a  pipette,  10  cc.  of  oil  are  transferred  to  the  Hank  and  an 
equal  voluin-  of  80  p.  C  .sodium  add  Sulphite  solution  is  udd.'d.  The  inixture 
is  "liuk'ri  and  the  flask  placed  in  n  boiling  water  bath-  Ail  r  I  In-  solid  ntasfl 
Iim-i   become  Liquid   more  acid  salpbite  solution  is  addedi  the  mixture  being 

;aii(lv  bettted  a&d  oi-oisionnlly  shaken,  until  frilly  threp-foiirthsof  the  flask 
is  filled.  The  solution  is  heated  until  no  more  solid  particles  am  visible  and 
tin-  odor  of  <-iniiniiiii'  aldehyde  baa  dSaappenred.  When  the  clear  oil  Hoars  upon 
tin-  salt  solution,  flask  and  contents  are  allowed  to  cool  and  miffiei eat-  acid 
sulphite  solution  is  added  to  raisn-"  the  lower  limit  of  tdba  oilj  layer  to  the  Befo 
point  of  the  scale.  The  number  of  oa,  of  oil  is  read  off,  and  by  deducting 
this  number  from  ten,  the  aldehyde  content is  ascertained.  Accurately  speaking, 
l ■•■]-•  lantBSB  by  volume  and  not  percentage  by  weight  i-  determined  in  this  maimer. 
iiui-Ii,  however,  as  the  specific  gravity  of  the  aldehyde  and  the  iioii- 
;iM-  hyde  constituents  is  almost  the  sani".  Has  kwo  are  practSeaUy  identical. 

Tin*  i sbemiea]  reactions  involved  can  1m-  explained  by  means  of  the 
following  equations  (  H.-us1im-.«  ist)l):  At  first  the  insoluble  aldehyde 
addition  product  is  formed. 

Gents    t  II  :  t  11  .  CHO  +   NaHBOa  -  t:„HB  ,  CH  :  OH  .  (HO  .  NaBSOa 

Otnumls MdMjlti  Acid  sul|U.»C-  «ir*n.ltutn      Clnnmna)  Uolr.  of| 

winMi  boiled  with  water,  two  molecules  of  this  addition  producl 
l»n'jik  up  into  m  molecule  of  cinnainir  aldi-hyde  and  one  of  sulpho 
■  •iinjiiiiiul  hydroxy  sulphonate  >ii  sodium. 

aOoHs -CH:CH.GH0.  NaHSOa  =  C*HH.CH.CH.  CHO  + 

i  Illinium]  hyilr.-ty  »ul|ibonate  .>[  |Q  iium  I'limaiiili'  rfAtlgfdt 

CeHnCHfl.CH(BOaNa).  CHO.  NaHSOa 

Iiiriainnl  1 1 j . I r. ■  t y  Mil|ili.inati-  <if  .-mllilm, 

III    order   U>   lonvert    nil    of   the  aldehyde  into  the  seeoml  compound 

koIuUi'    in    u.iii'i-  it    is    Q -ssjiry    bo    086  BE    BXCeSfl    I-    mol.  |    of  sodium 

acid  sulphite.    The  salts  of  the  snlplm  einmunul   hydroxy  sulphonie  acid 
are  readily  soluble  in  water,  and  not  decomposed  by  boiling;  water.    They 

decomposed  by  destructive  distillation  or  when  heated  with  caustic 
ni  »■  I; i  nr  sulphuric  acid. 

The  aldehyde  contenl  oi  a  good  cassia  oil  amounts  to  at  least 
75  p.  i-..  and  only  in  ran'  Instances  is  higher  lhaii  00  p.  ft  Hovv< 
oils  have  been  obtained  from  China  which  contained  only  .'*.">— ."<»  p,  b, 
of  aldehyde,  yet  do  adulteration  could  be  detected.  According  to  the 
rliinesi-,  these  oils  were  distilled  from  yniiii-  leaves,  an  assertion  the 
correctness  of  which  cannot  be  ascertained. 


BerfcfttB,  24,  p.  1805;   Berlcht  von  t*.  4  Co..  April  1800.  p.  IS. 
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In  order  to  be  able  to  assay  oils  with  but  35  p.  c.  of  aldehyde 
according  to  the  method  given  above,  it  iH  necessary  to  use  5  cc.  of 
oil  instead  of  10  cc.  and  to  make  corresponding  changes  in  the  calculation. 

Oils  obtained  from  the  different  parts  of  the  Cassia  Shrub. 

All  parts  of  the  cassia  shrub  yield  oils  with  a  high  aldehyde  content.1 
The  differences  in  the  specific  gravity,  though  they  are  but  slight, 
indicate  that  the  non-aldehyde  constituents  vary  somewhat  as  to  com- 
position. In  the  distillation  of  the  commercial  oil  only  the  leaves  and 
twigs  are  commonly  used.  The  bark  and  the  so-called  cassia  budu 
command  too  high  a  price,  whereas  the  flower  stalks  cannot  be  obtained 
hi  sufficient  quantity.  However,  it  may  happen  occasionally  that  all 
of  these  parts  are  distilled. 

1.  Oil  from  the  bark,  the  Cassia  ligneu  of  commerce.  Yield  1.5  p.  v. : 
sp.  gr.  1.035;  aldehyde  content  88.9  p.  c. 

2.  Oil  from  the  cassia  buds,  the  Flores  eassiae  of  commerce.  Yield 
1.0  p.  c. ;  Hp.  gr.  1.020;  aldehyde  content  80.4  p.  c. 

3.  Oil  from  the  stalks  of  the  cassia  buds.  Yield  1.7  p.  c. ;  sp.  gr. 
1.040;  aldehyde  content  02  p.  c. 

4.  Oil  from  the  leaves.  Yield  0.54  p.  c. ;  sp.  gr.  1.056;  aldehyde 
content  03  j>.  c 

5.  Oil  from  the  twigs.  Yield  0.2  p.  c. ;  sp.  jjr.  1.045;  aldehyde 
content  00  p.  e. 

0.  Oil  from  a  mixture  of  leaves,  petioles  and  young  twigs.  Yield 
0.77  p.  <•. ;  sp.  gr.  1.055:  aldehyde  content  03  p.  c. 

Inasmuch  as  the  commercial  oil  is  distilled  from  the  materials 
enumerated  under  No.  (5,  its  properties  should  correspond  with  those 
found  and  recorded  above.  The  fact  that  the  commercial  oils  never 
equal  the  above  in  quality  is  probably  due  to  the  crude  method  common 
in  China,  namely  the  distillation  over  a  free  flame. 

Pkoiuvtiox  and  Commekce.  Cassia,  also  known  commercially  as 
Cassia  lignca  in  order  to  distinguish  it  from  other  cinnamon  varieties, 
is  produced  in  a  comparatively  limited  territory,  namely  in  the  provinces 
Kwang-si  and  K\vang-tun<r.  The  cassia  district  lies  between  the  degrees 
110  and  112  eastern  longitude.  It  is  bounded  on  the  north  by  the 
Si-kiang  or  West  river,  and  extends  to  the  south  as  far  as  the  23*3' 
northern  latitude.  The  principal  plantations  are  in  the  vicinity  of 
Tai-\vo.  Yung  and  Kih-leong  on  the  Kang-kinn<i.  also  at  Loting-ehow  on 
the  Linton  river. 

>i  Ilericht  von  S.  &  Co..  Oct.  1H«.i2.  p.  12. 
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The  Tai-wu  product  tfl  preferred  Is  the  mazket  Mw  annual  output 
of  cassia  varies  between  50,000  and  |80,000  picule  or  3,000,000  and 
4)800,000  k.  Canton  and  Hongkong' are  the  principal  markets.  From 
t|i.«  latter  point  54,032  picule  wer«-  exported  during  Inw.. 

The  distillation   is  conducted   in   the   diatrkrl   outlined  above.    As 

•  ri.ii  for  distillation  the  leaves,  petioles  and  twigs,  which  rwrnlt  as 
in  the  production  ol  title  Cassia  tigne&i  ore  used.  Whereas  the 
easniii  hark  is  transported  down  the  Si-kin  mr.  the  natural  water  route, 
to  Canton,  the  <iil  la  conveyed  in  lend  containers  over  the  mountains 
to  Pak-hoi  and  than  by  ship  to  Hongkong.  This  is  done  to  avoid  the 
high  tariff  levied  al   the  I.ikin  stations  on  tln<  way  to  (anion. 

The  annual  production  ol  cassia  oil  varies  between  2,000  and  3,000 

picule,  or  4,000  and  8,000  caeca  of  B0  k-each,  witb  n  value  ol  1350, 

to  >"::7"kOoo.    Hongkong  is  the  principal  center.    The  aldehyde  content 

res  .is  criterion  of  thr  v;ihir  of  flu-  oil.     Following   the  example   of 

s.'liiiiiniri  &  Co.,  the  principal  linns  in  Hong] g  are  equipped  to  make 

the  aldehyde  assay  and  nave  acquired  a  considerable  degree'ol  accuracy 
in  making  the  teat. 

133.    Japanese  Cinnamon  Oil. 

The  various  parte  ol  Cranamoraum  foor&irii  Neee  ore  used  In  Japan 
;.-.  cinnamon,  the  Pool   hark   Konutki  U'ing  esprrialh    esiii'inrd.      Fpon 

illation  Shinioynriia  »    obtained  1.17  p.  e.  of  a  light  yellow,  .strongly 
refractive  oil,  [op.  gr.  0.962  at  l-~°.    Like  the  genuine  cinnamon  oil  it. 
contains   Chmaxnic   aldehyde.     The   non-aldehyde  oil    lias  t  In-   odoi 
lavender,     Imils    nt    LT5 — 176°    and.    an    shown    by    analysis.    ..insists 
prinripally  of  a  terpene. 


134.    Oil  from  the  Bark  of  Cinnamomum  Kiamia. 

From    the   masaoy   hark   of   ('iim:inirnutwi  ki.um*  N.«es    Banastre9 

(1839)  'listilli'tl  an  oil  thai   separated  into  n  light  and  a  heavy  oil  and 

from   which   a  camphor  crystallised   out.    The  Light  oil   was  ahnosi 

Bolorleae,  mobile,  and  its  odor  reminded  of  Basealras.  Tin-   ln'ay\    oil 

thicker,   lose   rolattte,  had  <■  lainter  odor  and  e  strong  baste  of 

.sassafras.     The  nnisnoy  raiaplior.  wluVh  i«  likewise   heavier  than    water, 

i ■<  insists  of  a  white,  soft,  odorless  and  taatelese  powder  which  is  soluble 
iu  hot  alcohol  and  <ther. 


'i   tfltt.  il.p  in .-•  I _   I   .1,    Tolclo,  v„l.  8,  N".   I      Uttlr.  ApOth.-Zfttt.,  11,  p.  1ST. 
1 1  Journ.  do  I'hnrin..  l.~,  \>.  imi 
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135.    Culilawan  Oil. 

The  oil  from  culilawan  bark  from  Cinnamomum  culilawan  Bl.  was 
first  prepared  by  Schloss1  in  1824  who  describes  it  as  an  oil  having  the 
odor  of  the  oils  of  clove  and  cajeput.  The  yield  is  4  p.  c;  sp.  gr.  1.051. 
With  3  or  more  parts  of  70  p.  c.  alcohol  it  produces  a  clear  solution. 

The  principal  constituent  is  eugenol  (benzoyl  eugenol,  m.  p.  70—71°) 
of  which  the  oil,  assayed  according  to  Thorns'  method  contains  about 
62  p.  c.  (Gildemeister  &  Stephan,2  1807).  A  fraction  240—252°  con- 
tained methyl  eugenol  (monobrom  methyl  eugenol  dibromide,  m.  p. 
78—70°;  veratrie  acid,  m.  p.  170— 180°  8).  Fraction  100—125°  under 
10  mm.  pressure  possibly  contains  terpineol. 

136.  Oil  from  Cinnamomnm  Wightii. 

The  bark  of  Cinnamomum  wightii  Meissn.  which  grows  in  the 
mountainous  districts  of  southern  India,  yielded  upon  distillation  0.3 
p.  c.  of  oil,  which  boiled  from  130 — 170°  and  the  sp.  gr.  of  which  wan 
1.010  at  15°.  The  plant  that  yields  this  bark  was  formerly  falsely 
designated  Michel'm  nilagirica.6 

137.  Oil  from  Cinnamomum  Oliver!. 

From  the  bark  of  Cinnamomum  oliveri  Bail.,  a  tree  known  in 
Australia  as  black,  brown  or  white  sassafras.  R.  T.  Baker4  obtain*! 
upon  distillation  with  water  vapor  0.75 — 1  p.  c.  of  an  oil  of  a  goloVn- 
yellow  color  and  a  very  agreeable  odor.  Sp.  gr.  1.001;  «i>  =  +  22  to 
22.3°.  The  oil  distilled  between  213 — 253°,  54  p.  c.  passing  over 
between  230—253°. 

The  lowest  fraction  gave  the  iodol  reaction  for  cineol.  With  alkali 
a  snin  11  amount  of  a.  phenol,  presumably  eugenol,  was  separated,  which 
gave  a  blue  color  with  ferric  chloride.  Acid  sulphite  removed  from  the 
oil  about  2  p.  c.  of  an  aldehyde,  having  the  odor  of  cinnamon  ami 
which  presumably  is  cinnainic  aldehyde.  Upon  cooling  the  oil  to  —12°. 
crystals  separated  which,  however,  dissolved  again  in  the  oil  when 
removed  from  the  freezing  mixture  (safrol?). 

The  Je;ivcs  of  this  tree,  which  was  formerly  incorrectly  designate! 
as  lieilsrlimicdiii  ohtn>ifolin,  yield  upon  distillation  (770  oz.  to  the 
ton)  an  oil  which  has  a  decided  odor  of  sassafras.5 

')  TronimmlnrffH  Neut-H  .Jouru.  <ler  I'liarm..  S,  II.  p.  100. 
-')  Ap'lilv  .1.   I'harin..  2B5,  |».  ftHtt. 

s)   llcricht  von  S.  &  Co.,  Oct..  1887,  p.  86:    Apr.  1S8H,  p.  40. 

*)   I'roe.  Llmii'iiii  Sue.  of  N.-S.-WaU-M.  1S'.»7.  part  2.  p.  •-'75;  almtr.   Pharm.  ZtR..  *'-• 
p.  850. 

0)   Bericht  von  S.  \-  Co.,  Apr.  1hs7.  p.  ilK. 
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138.    Oil  from  Persea  Gratisaima. 

i    e  Inavw  of  Ppmvi  a'''j/;.vj;//j  Qaertn.  (from  the  botanical  garden 

Genoa)  yielded  upon  distillation  0.5  p.  c  of  a  Lighl  greenish  oil  which 

rabies  estragon    oil    in   odor   and    baste.3     Bp.  gr.  <>.',M;n7: 

ao  —  +  1  :."«i»';  qd  at  18.2°=1.51^4.    These  date  indicated  the  presence 

uiirh   pun  methyl  chavieol,    Anethol  was  excluded  l>ecause  of  the 

turn  "i  a  sweet  taste  and  becanee  im  crystals  separated  when  tin- 
oil  was  exposed  to  a  freezing  mixture. 

An  attempt  to  convert  a  part  off  the  oil.  <if  which  but  H»  jr.  wviv 
obtainable,  intoanethol  by  means  ol  alcoholic  potassa  failed  on  aeooanl 
of  .in  accident.  The  remaining  oil,  when  oxidized  with  permanganate, 
yielded  an  ucid  melting  a1  188°  which  pooooaood  i  J i**  properties  ol 
anisic  acid,  thus  indicating;  methyl  chavieol 

139.     Oil  from  Clove  Bark. 

The  bark  of  the  Brasilian  n  ia  c&rjrophjrB&tB  Hart  (Key- 

pefflum   i niyuiiiiyti.itmn   Ness)    was   formerly   used  in   the  apothecary 
vlinjis  a*  (artix  cnryophyUitk     It   waa  aJso  known  as  CSuala  es 

/•/ivll:it;i    (Ger,    Xflkt'iirhit!/',    Xrlkt'D/.imt,"    .Xplki>ii>;issrr   and  .\rlkmht>l/.t . 

i  poii  distillation  of  bin  powdered  bark.  Trommsdorfl*  (1881] 
obtained  4  p.  <-.  of  a  light  yellow  oil  heavier  than  water  which  had  the 
odor  "t'  cloves,     With   potassa,   soda,  and  ammonia  bhe  nil   formed 

tilliii''   compounds   from    which    it    could  be  rt'jjyui'rH.tod  upon   the 

I'Mitioii  ol"  sulphuric  acid.     This  property  as  well    :in   udur  mid    density 

render  it  probable  that  this  oil,  like  the  oil  of  cloves,  contains  engenol. 

14-0.    Oil  of  Pichurim  Beans. 

The  volatile  oil  o!  the  cotyledons  of  Nectandra  piebarj  uu$qt  Nees 

and  If,  p.  minor  Nees,  the  pichurim  beana  ol  commerce,  was  first  prepared 

Etoboa4  in  L7W  and  then  by  Bonaetn*  in  L825.    It  was  exammed 

bs  Miicilrr"  in  L858.    <>n  account  of  the  large  amount  of  starch  present 

added  sulphuric  acid  t"  prevent  the  formation  of  starch  paste  and 
obtained  0.7  p.  c.  ol  an  oil  of  greenish-yellow  color  and  the  characteristic 
pichurim  odor. 


'  i  it.-ri. -i»r  von  s.  a  «'.,.,  Oct.  1SW4,  |t.  71. 

S)  The  oil  fmnt   the-    Imvm   «'f   the   Ceylon    eliiiwuiioo    wn»  for  u  lime  iIi'hIkh i-.l 

■)  TroninmdorffH  Notiea  Jouni.  '1.   iOiunu..  39,  I,  |>.    7. 
*>  H-riin.  Jjitirb,  d.  Pharm.,  :.    p    80. 

tMdma,  ■■■'■  [,91,  v    i'"t, 

«)  Jouru.  f.  prakl.  ili.-m  .  BS,  |>.   WM 
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The  oil  distills  between  180—270°.  After  repeated  fractionation. 
Mueller  obtained  a  hydrocarbon  (pinene?)  with  a  constant  boiling:  point 
at  150°.  Fraction  103—170°  had  an  orange  odor  and  seems  likewwe 
to  have  been  a  terpene.  Fraction  255—250°  had  a  deep  indigo  bine 
color.  From  the  highest  fractions  crystals  of  "pichurim  Fettsaure" 
(lauric  acid)  separated.  Inasmuch  as  the  pichurim  beans  have  a  distinct 
safrol  odor,  this  substance  is  probably  a  constituent  of  the  oil. 

141.    Caparrapi  Oil. 

According  to  B.  F.  Tapia1  (1898)  the  oil  of  Neetandra  caparrapi  is 
long  known  in  Columbia  as  caparrapi  oil.  The  tree  is  popularly  known 
as  Cnnelo.  probablj'  on  account  of  the  cinnamon-like  odor  of  the  bark. 
The  oil  is  obtained  according  to  a  method  similar  to  that  in  vogue  in 
this  country  for  the  production  of  turpentine,  and  is  used  as  a  substitute 
for  copaiba  in  this  country. 

In  commerce  the  oil  is  found  more  or  less  colored  in  accordance 
with  the  temperature  employed  in  the  removal  of  the  water.  It  contains 
a  monobasic  acid,  CisHoeOa,  which  melts  at  84.5°  and  which  can  he 
obtained  in  a  crystalline  form  only  from  the  light  colored  oils.  The  acid 
free  oil  consists  in  large  part  of  a  sesquiterpene  alcohol.  CisHssOH. 
called  capnrrapiol.  which  is  converted  into  caparrapene.  C15H24.  by 
dehydrating  agents.  The  alcohol  as  well  as  the  hydrocarbon  are  readily 
polymerized,  especially  by  heat,  so  that  in  the  water  distillation  about 
three-fourths  of  the  oil  is  resin  ified. 

142.    Guayana  Linaloe  Oil. 

The  oil  from  Orotea  vautlnta  is  described  together  with  Mexican 
linaloe  oil,  which  see. 

143.    Ocotea  or  Laurel  Oil  from  Guayana. 

An  oil  designated  laurel  oil  from  Demerara  (British  Guayana  I  wn* 
examined  by  Stcnhonse-  in  1H42.  According  to  ('hristison,  it  is  obtained 
from  a  species  of  the  genus  Ovotea.  Incisions  an?  made  near  the  root. 
penetrating  the  oil  cavities  lienenth  the  bark.  The  exuding  oil  is  a 
yellowish  liquid  which  has  a  pleasant  t  ere  bint  Innate  odor.  sp.  gr.  O.H«J4 
at    13.8°  and  boils  l»etwcen  149 — 102.5°.     I'pon  standing,  a  mixture  of 


11   Hull.  Soc.  chim..  III.  10,  p.  «;.'{«. 

2|  I'lillOM.  MfiKiiK.  mill  Jiiurii.  nf  SclciH'v.  'JO,  p.  127JJ:  125,  p.  1JOO.  I.leblK*H  Annalrn. 
44.  p.  .'{<»'.»:  ."in,  p.  15.".  Cuinp.  itlmi  llniH'ork,  Hull.  iIpm  scl«*nre8.  math.  phyn.  et  rblm. 
V(\r.  1S25.  p.  125.    Almtr.  Troiniiinii<irff'H  NYueH  .lourn.  A,  I'horm..  11.  I.  |».  171. 
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>il,  alcohol  and  dilute  nitric  acid  yielded  crystals  which  upon  recrystal- 
ization  were  obtained  in  the  form  of  white,  rhombic  prisms  melting 
at  150°.  The  oil,  therefore,  appears  to  consist  of  pinene  and  the 
crystals  obtained  by  Stenhouse  were  probably  terpin  hydrate  although 
the  melting  point  of  this  substance  lies  at  116 — 117°  and  not  at  1500.1 

144.    Venezuelan  Camphorwood  Oil. 

Through  the  kindness  of  Professor  H.  H.  Rusby,2  Fritzsche  Bros,  of 
New  York  obtained  some  Venzuelan  camphorwood,  the  botanical  origin 
of  which  has  not  been  determined,  but  which  probably  belongs  to  either 
the  genus  Nectandra  or  Ocoten  (Family  Lauraceae).  The  wood,  which 
was  in  the  form  of  large  billets,  was  rather  soft  and  easily  split,  has  a 
alky  lustre  and  possesses  a  faint  odor  reminding  somewhat  of  borneol. 

Upon  distillation  of  the  comminuted  wood,  1.13  p.  e.  of  a  light 
yellow  oil  was  obtained  that  had  an  unusually  high  sp.  gr.,  viz.  1.155, 
and  «d  =  +  2°4()/.8  The  oil  had  a  faint  odor  reminding  of  that  from 
Martim  canadense  and  congeals  at  ordinary  temperature  to  a  crystalline 
mass.  Drained  and  recrystallized  this  was  obtained  in  the  form  of 
laudsome,  colorless  prisms  which  melt  at  28.5°.  Concentrated  sulphuric 
aeid  dissolves  these  with  a  blood-red  color.  When  boiled  with  alcoholic 
potassa  they  are  converted  into  a  substance  which  recrystallizes  from 
alcohol  in  plates  and  melts  at  55 — 56°.  These  properties  show  that  the 
crystals  which  separate  from  the  oil,  and  which  constitute  about  90 
p.  c.  of  it,  consist  of  apiol.  A  careful  comparison  showed  them  to  be 
identical  in  all  respects  with  the  apiol  from  parsley  oil. 

145.    Sassafras  Oil. 

Oleum  Sassafras —  Sassafrasol.  —  Essence  de  Sassafras. 

Origin  and  History.  The  sassafras  tree,  Sassafras  officinalis  Nees 
(Family  Lauraceae)  is  widely  distributed  in  North  America  from  Canada 
to  Florida  and  Alabama,  and  westward  as  far  as  Kansas4  and  the 
northern  part  of  Mexico.  In  the  southern  states  it  frequently  attains 
a  height  of  15  m.,  the  trunk  occasionally  having  a  diameter  of  %  in. 

Numerous  older  statements  to  the  contrary,  the  older  bark  and 
»ood  are  odorless.  The  green  parts  of  the  tree,  when  crushed,  smell 
Saintly  aromatic,  but  not  of  safrol.  The  wood  of  the  roots  and  especially 
:he  root  bark  are  more  rich  in  oil  cells. 

i)  (Iraelln,  Organ.  C'hem.,  IV  ed..  vol.  7,  p.  282.  the  melting  point  of  the  xubHtanco 
btalned  by  Stenhouae  Ih  {riven  an  125°. 

'I  Comp.  Rusby.  Botany  of    Venezuela,   I'harm.  Jotirn.,  57.  p.  202. 
»)  Berirbt  von  S.  ft  Co.,  Apr.  1S07,  p.  52. 
*)  Proc.  Am.  Pbarm.  Ahroc.  20.  p.  440. 
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As  already  mentioned  under  the  oils  of  sweet  birch  and  wintergmi 
(p.  331)  next  to  turpentine  oil,  the  oil  of  sassafras  was  the  fins 
volatile  oil  distilled  in  a  primitive  fashion  in  North  America.  Oi 
account  of  the  pleasant  aroma,  the  root  bark  was  chewed  by  tkt- 
natives  as  Pavame.  It  was  also  mixed  with  smoking  tobacco 
(Rafinesque1),  and  added  as  aromatic  to  refreshing  beverages  ani 
was  used  as  a  remedy.  On  account  of  its  peculiarity,  the  sassafrv 
tree  is  said  to  have  attracted  the  attention  of  the  Spaniards  at 
their  first  landing  in  Florida  under  Ponce  de  Leon  in  1512.  als> 
under  de  Soto  in  1538.  They  are  said  to  have  regarded  it  as  a  kind 
of  cinnamon  tree.  Afterward  the  sassafras  tree  soon  came  to  be 
regarded  as  a  valuable  medicinal  plant  and  article  of  luxury  of  the  net 
world,  not  only  by  the  Spaniards  and  French  in  Florida,  but  also  in 
Mexico.  As  late  as  the  first  half  of  this  century  the  bark,  leaves  and 
buds  were  used  in  the  middle  and  central  states  as  a  substitute  for 
Chinese  tea  (Lloyd2). 

As  early  as  1582  sassafras  wood  and  bark  became  known  in 
Germany  as  a  new  American  drug  and  were  used  under  the  name  ol 
Lignum  pavanum,  L.  floridum,  L.  xylomarathrum  (Ger.  Fenchelboh).1 
In  1610  young  plants  were  brought  to  England  and  cultivated.*  Bark 
and  wood  were  apparently  first  distilled  by  Angelus  Sala  in  1620.  who 
mentions  that  the  oil  is  heavier  than  water.5  Sehroeder's  Pharmavopm 
medico-chyrniea.  published  in  Frnnkfurt-on-t  he-Main  in  1641,  is  the  first 
pharmacopeia  that  gives  directions  for  the  distillation  of  the  oil. 
whereas  the  municipal  price  ordinance  of  Frankfurt-on-the-Main  of  1">*7 
already  enumerates  Oleum  ligni  sassafras,  Hoffmann  in  Halle  distill*! 
the  oil  in  1715  and  describes  it  as  being  colorless  and  specifically  heavy.8 
In  1738  Maud,  an  Englishman,  observed  the  formation  of  large  crystal* 
of  sassafras  camphor.7  Early  examinations  of  the  oil  were  made  by 
Muschenbroeek,  by  Neumann.8  and  by  Dehne,*  the  first  thorough  one 
was  made  by  Grimaux  and  Ituotte10  in  i860. 

A  detailed  historic  account  of  the  sassafras  tree  as  a  drug-yielding 
plant  was  given  by  J.  II.  Lloyd2  in  1898,  who,  however,  does  not  enttf 
into  the  history  of  the  volatile  oil.    Sehoepf."  who  was  a  careful  observer 

ii  M«-d.   Flora  or  Manual  of  the  Med.  «)  OhnervatloneH  phyelco-chymlcl.  OWr- 

Hot.  of  the  l'.  S.  of  N.  Am.,  vol.  2,  p.  235.  vntlo  1.  p.  18. 

•  >  HlHtorlralMtuily  ofSiiHHiifniH.  I 'harm.  7>   Mill.     Trans,    of    the     Hoy.    Sor..    \ 

Review,  Irt.  p.  4  .'.<>;  I'harin.  lira,  20.  p.tiOH.  p.  24:t. 

3»  DociiiiKMite  zur  <fPMchleht«  tier  I'har-  *)  f'nyin.  ineil.,  vol.  2,  pars  8,  p.  U4S 

marie,  p.  80.  »i  System  d.  Mat.  med..  vol.  4.  p.  2*2- 

*i   l'liariua<-oirraphla,  p.  587.  10i  Compt.  rend.,  OS,  p.  92H. 

3|  Opera  phyideo-niedlca,  p.  s4. 
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win*   traveled    through    the    Atlantic    states    in    1788   ami   17S4 

refers  to  the  sassafras  tree,   lmt  does  not  mention  the  oil. 

Evidently  the  distillation  of  the  oil  did  not    become  on  industry  until 

x.\t*>  close  o!  the  lasl  or  the  early  part  o!  this  century.    Possibly  it  was 

itered   by  the  growth  oi  the  industry  in  medical  specialties  ("patent 

medicines"),  as  was  the  case  with  the  oils  of  sweet  birch  and  wintergveen. 

"i     distillation     seems    to    haw    heen     trenenilly     v«t\ 
1  'lllllll  ivi-.1 

The  still  consisted  ol  it  l>!trc-"l  with  a   perforated  bottom,  firmly  fitted  into 
ojiicnl  ii'n:  The  top  of  the  barrel  conld  be  removed  to  rhargB  the 

It   is  provided  with   an  openii  a  isptioo   oi  a    tin    tube  which 

- -~  through  h  barrel  of  cold  water  aud  serves  us  r.niil-n- 

In  recent  years  the  ili.stillat.ion  is  conducted  in  .-i  somewhat    more 
ration;  1 1  manner, 

The  stills,  made  of  -t  «>'.  piss  planks,  are  I — ■'>  ft.  hinh.  about   12  Ft.  square 

iui  itreagtbeoed  by  iron  bauds,    Onu  ol  the  sided  la  provided  with  two  close 

Bating  doors,  an  upper  one  forcbarging  the  still,  and  q  tower onefov 

bite  exhausted  material.     The  wood  is  split,  or  sawed  Into  thin  pieces.     The 

ii  -.1  in  ;t  boiler,  enters  bhe  still  .-it  the  bottom  and  the  durefflat*  is 

■sooted  in  a  soil  condenser  and  collected  in  e  large  copper  Hunk  of  .20  gal. 

ib  •  ii  2  in.  From  the  bottom  this  Hask  is  provided  witli  n  nlopcock 

Irawa  off  from  tints  to  time.    The  exhausted  wood  is 

«iri<nl  and  oaed  as  Fuel.     Bach  a  still  has  n  capacity  tor  310,000  lbs,  ol   wood 

and  tlie  distillation  of  thin  quantity  I;  it   iH—'td  boon.      The  root  bark 

ds  «'•—'.»  |>.  c.  of  oil,  the  woody  pact   of  the  root  l-ss  than    I   p.  c. 

Dp  to  the  middle  of  this  century  the  oil  was  distilled  principally  in 
Pennsylvania,    Maryland   and  Virginia,    said  Baltimore  and  Richmond 

w.-re  the  principal  lomineniiil  ■■"■in <ts  for  the  oil,  At  bhe  beginning  ol 
BO,  not  less  than  50,000  lbs.  of  sassafras  oil  wen  sold 
annually  in  Baltimore  alone  (Sharp*),  sine-  the  sixties,  consider 
quantities  oj  the  oil  bare  also  been  distilled  in  NVw  Jersey,  New  York. 
Ohio,  Indiana,  Tennessee  and  the  N*jw  England  states,  until  the  practical 
extinction  oi  the  tree  rendered  the  Industry  unprofitable. 

Phoi'KKTIKH,      Sassafras   oil    is   a    yellowish   or    reddish-yellow    Liquid 

bug  the  odor  of  safrol  and  an  aromatic  taste.    Sp.  gr.  1.070—1.080; 

an  = -f -'5  to  +  V :  soluble  in  all  proportions  in  90  p.  c.  aleohol.  If. 
according  to  the  U.  S.  PharinncopoMa.  o  drops  of  oil  nre  mixed  witli 
5  drops  oi  nitric  acid,  B  violent  reaction  results:  the  oil  is  first  colored 
red  and  is  Inter  converted  into  a  red  resin  (Bonastre3). 


t)  Proe.  An».  i'hnnii.  Asaoc..  14.  p.  BIT;  Am.  Drugulft  l*s7.  p.,   i":  N.u   IUtikhIIcb, 
18Sa.  p-  221;  OH,  1'iiWit  .v  Ihtig  Reporter,  Sept.  14,1891;  Pharni.  Journ..  III.  22.  p.  4'.'] 
n.    taw.  I'lmrm,.  86,  p.  18.    romp,  also  \V.  Procter,  Ibid.  83,  p.  1:  38.  i>-    184' 
«)  comp,  p.  *oo,  footnote  a. 
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Special  Part. 


i  nuHisiTiow     To  its  principal  eonsTitin-iiT.  the  snfrol.  Ci«B 
oil  owes  ita  odor  as  well  us  lis  principal  properties.    This    robst 
i  by  Binder1  in  L821,  it  bavin  illiz>j.l  out  <»f  tin 

Tin-  earlier  investigators'  contented  ! 
nf  chlorine,  bromine!  etc.  on  tin-  ofl  a*  well  ta  on  the  Upon  i 

be  oil  with  chlorine,  then  neutralizing  the  mix  tun*  ' 
distilling  with  water  vapor,  Faltm8  oh  i  th* 

oil,  bhe  ordinn  hor. 

The  term  aafrol  was  introduced  by  Grimaus  and  Knott.' •  il809) 
jrho  composition   to   be  represented    i'y    bbe    I 

CioHioOg.    They  also  isolated  a  hydrocarbon  GioHie,   b.  p.   \~>~>—  I  51 
and  named  i'  safrane.    They  further-  observed  the  j> 

uiii.-h  had  the  odor  of  eugenol  ami  (»i-.niu.^.i  .1  i_t.-i.ii  ,-,  . 

de.    The  identity  o1  bhia  phenol  with  eugenol  was  I 
by  Pomemnz*  I  L80O). 

a  detailed,  stndy  of  bhe  composition  of  bhe  oil  was  ma 
and  KI'-Imi"  in  1896.    From  (the  a&Hlned  root  bark 7.4  p.c 
obtained,  ep.  jr.    1.075,  -j:d  =  +  301<j'.    After  moat  o! 
bees  removed  by  Freesing,  the  eugenol  [bensoyi  eugenol,  ra.  p    6 
shaken  out  with  caustic  alkali  eolation.    The  oil  thu^  deprived  o 
and  eugenol  was  fractionated.  i  i  •">■"> — 160   was  found  i 

of  pinene  (pinene  rntrolbenzylamine,   in.  p.  12&°J|   Fraction    100—173 
contained    phellandrene   [nitrite)      The  bo-wiIK-iI  s.iin-n.-    mi    i 
and   Bnotfee    is,    therefore,    pinene.     Prora   &    higher    Fractio 
camphor  loxime,  ni.  p.  115°)  was  isolated.    Tlir  quantitative  r-'-. 
of    the    camphor    to    borneol    and    thi«    acetyti&atiou    "i     bhe 
ehowed  thai   camphor   was   preseal    bo  the  of  6.8  p   ■■    i 

oil.    Inasmuch  as  fraction  260    270°  pave   bhe  characteristic 
pene  reaction  with  sulphuric  and  glacial  acetic  acids,    tin-  pi 
such  a  hydrocarbon  is  assumed,  though  a  solid  hydrochloride 
be  obtained. 

.Wording  to  the  investigation  of  Power  and  Kleber,  tbecompoc 

•oia  is  as  follow.-. : 


i)  Buchner'i  Reptrt.  t.  d.  I'barm.,  11,  p.  346. 

3 1    Htnin*tr>\    tSaSi   i XI,  ilo   1'harm..   II,    14.    p    ''.I-"..      Abntr.   TrOUBiad 

Ml,   li<,   I,   p.   L-iO;    s«lnt    Err*,    LS44,   Ann.  de  Chlm.    et  Phyt..   III. 
Corapt,  reuii.,  l"-,  p,  7>>.-..    Atari  Uebly'a  Annates,  58,  p.  896. 
*l  Lleblg's  Aimnlen,  87,  p.  870. 

i)  Oompt  rmd.,  S8,  p   D38. 

i.  .MiinatMh.  f.  Cl..ni.,   II,  p.  101.  , 

«l  I'aarm.  nertew.  14.  p.  101. 


Uils   af  llir    L;nir,i,-r:ir.  III! 

Bafrol 80.0  p.  «. 

r'i^"■,"•  )  10 II    •• 

PhellandreneJ 

d-Camphor 6.tt  *' 

Bogenol 0.5  " 

Hi^li  boiling  Bobstanom  (sesqni* 

|it|"'!]<'  and  n-sidiifi 8.0  " 

100.3    •■ 

Aim  i.tkication.    Sassafras  oil  \»  frequently  adulterated  with  camphor 

nil.    A  perfectly  pore  article  appears  to  be  of  rare  occurrence,    Inasmuch 

iamphor  oil  contains  all  of  the  constituents  found  in  sassafras  oil, 

the  detection  of  the  former  is  exceedingly  difficult,  but  itH  presence  may 

Im-  indicated   by  strong  variations   in  the  specific   gravity   and   other 

:  properties,    Under  the  name  of  ur  issafras  oil.  fmetions 

of  camphor  oil   having  n    s] ifie  jrrnvity   similar  to  that  of  feme  B&o- 

as  oil  an  sold.  • 

146.    Oil  of  Sassafras  Leaves. 

&g  far  as  in  known,  iin-  oil  of  sassafras  leaves  ims  been  prepared 
bu.1  once.  Power  and  Kleber1  obtained  upon  ih«-  distillation  of  fivsh 
ivrs  0.038  p.  i,  of  an  oil  with  a  very  agreeable  odor  remind- 
ing of  that  of  lemons.    Sp.  yr.  0.872,  *d=H-6°2&v. 

The  low  boiling  fractions  consist  of  a  mixture  Of  pinene  (nJfcrol- 
iM'iizviainini'i  ninl  rayrcene.  This  representative  of  the  olefinic  fcerpeues 
which  have  been  found  e.  g.  in  the  oils  of  Way,  hops,  origanum 
and  rosemary,  was  hydmted  :i«rordinjr  to  Bertram's  method.  The 
resulting  alcohol  had  the  odor  and  boiling'  point  of  linalool.  This 
alcohol  WBfl  further  identified   by   its  oxidation   produH    i  it  r.il   and    lh<- 

kdensatiozi  producl  of  the  latter  with  unphthyhmiine  and  pyrotartaric 
h  id.  The  third  teq>ene  Identified  is  pbeHandrene  (nitrite),  fa  addition, 
thi-  presence  of  a  paraffin  melting  a1  ~«s0  and  of  a  sesquiterpene  iras 
established.  Of  oxygenated  constituents  the  oil  contains  citra]  (dtral^S- 
naphilio  cinchoninic  arid)  and  the  two  iBomerie  alcohols  linalool  and 

aniol.  These  aleohols  oecur  I'm'  as  well  as  in  the  form  of  a<-etie  and 
raJerianic  esters. 

147.    Cryptocaria  Oil. 

Crjptoc&fi&  tBoseb&te  Mart,  is  ,i  irn-  lo — 15  m.  hijrh  and  is  known 
in    Brazil    by   the   popular    nam'    2foa    moaeado   do   JtrusH,    Brazilian 


i»   Phnrm.  Berkw,  14,  p.  108, 
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nutmeg.  The  ripe  fruits  are  somewhat  smaller  than  nutmegs  and  have 
a  strong  aromatic  odor  reminding  of  laurel,  sassafras,  cajeput  and 
nutmeg. 

Ten  kilos  of  the  powdered  fruit  deprived  of  their  pericarp  yielded  upon 
distillation  87  g.  of  volatile  oil  (Peckolt1).  This  is  a  mobile  liquid,  light 
yellow  in  color,  of  a  penetrating,  aromatic  odor  and  a  burning,  spier 
taste.    Sp.  gr.  0.917.    It  is  soluble  in  90  p.  c.  alcohol  in  all  proportions. 

148.    Oil  of  Cryptocaria  Pretiosa. 

The  bark  of  Cryptocaria  pretiosa  Mart.,  (Mespilodaphne  pretiosa 
Xees  et  Mart.,  Family  Luuraceae).  which  is  indigenous  to  northern  Brazil 
on  the  Rio  Negro,  has  a  pleasant  aromatic,  cinnamon-like  odor.  Upon 
distillation  the  bark  yielded  1.16  p.  c.  of  an  oil  of  cinnamon-like  odor  and 
n  sp.  gr.  of  1.118.  Although  the  odor  seems  to  indicate  the  presence  of 
cinnamic  aldehyde,  no  crystalline  addition  product  was  obtained  with 
sodium  acid  sulphite  solution.2 

149.    Oil  of  Laurel  Leaves. 

Oleum  Lanri  Foliorom.  —  LorbeerblAtterOl.  —  Essence  de  Lanrier. 

Origin  and  History.  The  laurel,  Lauras  nobilis  L.  is  indigenous 
to  Asia  Minor.  Syria  and  the  Silician  Taurus  and  has  been  extensively 
cultivated.  During  classical  antiquity  it  acquired  great  significance  as 
a  symbol  of  victory  but  apparently  found  no  other  application  thai: 
as  a  decorative  plant.  During  the  middle  ages  bark  and  leaves  were 
used  medicinally.  The  laurel  oil  of  commerce  is  distilled  from  the  leaves. 
The  yield  varies  from  1 — !\  p.  c.  according  to  the  quality  of  the  leaves. 

Properties.  The  oil  of  the  laurel  leaves  is  a  light  yellow  liquid 
with  a  pleasant  odor,  which  first  reminds  of  that  of  cajeput  oil.  ami 
later  becomes  sweetish.  Sp.  gr.  0.920—0.930;  od  =  —  1H  to  —  ltfc : 
2 — -l  p.  of  H()  p.  c.  alcohol  are  requisite  to  effect  solution. 

Composition.  The  oil  liegins  to  boil  at  158°,  the  thermometer  rising 
rapidly  to  108°.  This  fraction  contains  pinene  (nitrolpiperidine  base, 
m.  p.  118°).  Fraction  176°  contains  cineol  as  shown  by  the  hydrobrom 
addition  product.  The  fractions  above  180°  had  a  decided  odor  r>i 
anethol.8  Inasmuch,  however,  as  the  oil  has  no  sweetish  taste,  which 
ought  to  be  the  case  if  anethol  were  present,  this  odor  seems  to  indicate 
methyl  diavicol,  the  isomer  of  anethol.  The  oil  also  contains  small 
amounts  of  engenol  (lienzoyl  eugenol.  m.  p.  70°). 3 

>>  Phnrni.  Etevlew,  14.  p.  i'4s.  *l  Hrrlcht  von  S.&(.'o.,  Apr.  1S90,  p.  SI. 

2 1   Ilerlclil  von  S.  \  Co.,  Apr.  1808,  p.  03. 
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150.    Laurel  Oil  from  Berries. 

HisTniiY.  Upon  boiling  and  expression  of  the  laurel  beitiee  b 
groom  mixture  of  fatty  and  volatile  oil  is  obtained   (Qfeom  faarintfin) 

whieh     is    semi-liquid    at    ordinary    teiiifM'i'ature.       It    W&S    ii.--.-d    during 

antiquity  and  in  older  literature  is  mentioned  among  the  substances 
employed  in  the  preparation  of  ointniente;  also  among  the  aromatics. 
Fr  was  contained  in  the  first  edition  of  the  Diepensatoritim  Noricum 
of  1548.  The  volatile  oil  also  seems  to  have  been  lwd  medirinnlly. 
it  is  also  mentioned  in  th«-  price  ordinanoee  of  Frankfurt  oi  L582  ae 
well  ms  in  later  ones.  At  present  it  sepias  to  find  little  or  no  practical 
application  and  ie  onlj  now  and  then  prepared  for  w ientiflc  purposes. 
The  yield  from  the  berries  is  about  1  p.  c. 

PnoFSBTise.    Tin-  oil  from  the  berries  U  somewhal  i ■-•  riscnl  than 

that  from  the  leaves;  its  odor  ia  lees  agreeable.  On  account  of  the 
(anric  acid  which  it  contains,  Home  specimens  solidify  at  temperatures 
above  O0.    Bp.  gr.  0.915—0.985.    The  angle  of  rotation  of  a  single  oil 

\v:m  found  bO  Iw  — 14°H>\  Tin-'  smiii'  nil  ivns  insoluble  ill  HO  ji.  .-. 
alcohol,  lint  was  soluble  iii  \,  iitid  more  parts  of  90  p.  e.  alcohol. 

CoMPoaraow.1  The  lower  fractiona  contain  the  same  constituente 
M  the  leal  oil  (Wallach,*  1889),  viz.  vhi-v  tittle  pinene  (pinena  nitrol- 
bensylamfne,  m.  p.  L22— 128°)  nnd  much  oineol  (einsol  aydrobromide). 
The  supposed  laurene  of  Briihl8  (lMHHj  has  revealed  itself  as  a  mixture 
of  tin-  above  two  oonstituenfte.  Fraction  280*,  ep,  gr.  0.925,  «d  — — 7.2°, 
has  tip'  'omposition  I'l.-.llji  jhhI  is  therefore  b  s»'si|niti>i -pern'  (Bias,4 
1866). 

Another  const  it  unit  of  the  oil,  the  amount  of  which  will  vary 
ording  to  the  duration  of  the  distillation,  is  laurii-  add.  it  nm  be 
removed  by  shaking  the  oil  with  lye  and  melts  when  pun  at  48°.*  In 
addition  the  oil  contains  ketones  nmi  nin.hoii.-  ronstituenta  which  form 
solid  compound*  With  .sodium.  Liberated  by  men  us  of  water  tiny  1'orm 
i   viscid  oil  which  distills  between  71—184°  under  20  mm.  pressure, 

The  statement  made  by  Gladstone®  that  this  oil  rontuins  eugenol 
has  not  been  substantiated  by  the,  investigations  of  Bias  and  Biuller. 


II  Tin'  (Irr-i  iiiM-MtlK'Hll'iiiH  wen-  inrrliMl  nut  liy  BiiiiiiMtre.  1N24,  .Jiiurn.  ije  Pliarm., 
10,  i>  BS;  11,  I1-  'i.  AbHir,  Itepm.  t.  d.  1'hariu..  J.  17.  p.  ltiO;  and  by  Brand?*. 
I -I",  Archlv  il.    riiarm.,  73,  p.  ISO, 

■j  i.ir-i»iK'«  Annates,  90S,  p.  »7:  ateo  Matter,  Bwfchte,  S#,  p.  B4T 
Berfebt*.  91,  p.  1ST, 

*i   I.li-blK's  Anniilrn,   ISA,  p.   1. 

■J  Bin*  and  Moiter,  loo.  i  it. 

'i    3 il  CbMD.  So.-..  II,  2.  p.  1.     Alwtr.  in  .lulinwli.  f.  Chan.,  1  HUH.  p.  B4S. 
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Although  Gladstone  designate*    bis  oil  an  "Bay  oil  from   The   ivrwunl 

Latum  imLiiis."  ii    seems   rather  probabk  that   be  examined  gemdni 

oil  nrhicli  consists  largely  ofaugeaol.1 

151,     Kuro-moji  Oil. 
01  fii in  K n round i.  - ■  Kiiromnjiol.— Esmnei  (If  Kuro  tuojl. 

tinders  ggrhea  Bl.  Ea  a  shrub  quite  generally  distributee!  thmnj 
the  mountainous  regions  ol  Japan.1     All  parts  of  the   plant    c 
sniiili   amounts  ol    rolatile  oil,  even  the   wood   which   is   used   in  fh« 
manufacture  <>r  tooth-picks.     Tin-  oil,  which    was  introduced   in 
markel   in  1889  by  Schimmd  St  Co.,  is  obtained  from  ib- 
young  twins.    The  ilistilln tion  i>  conducted  on  a  small  scale  b 
who  an  satisfied  i<>  work  up  tin*  material  growing  on  their  tan 

PsOPKBTHH.     Kuro-iiioji  oil  is  uf  a  dark  yellow  color  and   lia- 

ar atic,  balsamic  odor.    8p.  gr.  0.8&0  to  0.905;  «n= — 0°4' 

CoMPoernoir.    According  to  tvwasnlk*  (1892)  the  oil  contains  t*o 
terpenes  and  two  oxygenated  eonsi  ii  nemta,  viz.  d-limonene  (teti 
m.  p.    104°),  dipeutene  (tetrabromide,  m.  j».   124°),  terpineo 
ti-rpinyi  iin-tiiaiir.  m.  p,  109*5°),  and  hsarvone  (hydroaulphide.  m.p.214) 

152.    Mountain  Laurel  Oil. 

All  parte  of  the  Mountain  laurel  or  Calif omia  bay  tree*  i'u>h,-iUiUn* 
r.ilitcrnii-n    Ninr.  (Onod&pbnB   c.ilifhrnir.-i    Nees,    Tetr.-nithrr.i   c&fiforn'm 
Hunk     ft    Arn.,    C&HforniBoheF    horbeerbaum)    contain     rotatik    oil 
especially  the  leaves  wliieh  yield  2.4s  to  J"  p.  e.     The 
reltow  rotor  and   lias  n   pungent   aromatic  odor  remind  nutnxf 

and  cardamom,  Btrouglj  inhaled  it  attacks  the  miin.ii->  mambrav 
and  eanaei  the  Hon  of  tears.  The  taste  is  warm  and  camphor-Vbi 
Bp.  gr.  0.986  to  0.940. 

According   ■  "  Beany"  the  oil  boile  between  ITS  and  _ 
tains  a  hydrocarbon  boiling  at  175°,  also  an  oxygenated  constjtneni 
railed  oreodaphnol,  •».  p.  21o°,  sp.  gr.  0.960. 

SiillnianiiB   found    in   fraction    167—168°  a  Bubatanoa  ol  bbi 
position  of  til"-  "i.-rpinol"  of  Wiirir^rs  and    List,1   also   umbellol, 
at  215 — 216a  a.ml  hating  the  composition  CgHiaO. 


1 1  BSren  much  i  rUy  no  dltf 

Imi"  Irwii  iiinili*  In  KriKlnml  bttWMM  M] 
•  .II  Mini  ill"  nil  Irom  lM*tl  or  bny  b*rrien. 
Conp    e   k   Afthton  in  rhemlHi  nml  Dranteti 

.i.ii.s  ■_'.  tees, 

3»  riii-iiilMt  nml    [iriicclMi.  47    p    .".<••_• 
■»  Archlv  il.  riiiirm.,  880,  p.  2«3. 
*i  n.-r  il.  |>I) arm.  •■>->■ .  •  '>.  p.  r»6. 


i)  Berlcbte,    1  B 

•  I   Am     . I. .urn..    1-ln.rni  .     *7.   I*.   I 
n,   .li.nrn.,    Ill,    .".   p     T','1 

*)  As  shown   !•>    B 
ii-.  chemical  unit,  bo*  i»  mlxtvn  •>'  Sip* 
uni'.  i>T|iiiii-iic    IcrplnolUM  nri'l  t»rpit>nl 
(LMilg'H  Annnlm 


: 


Oik   "I   tin-  Lmtr.ii •;!''. 
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153.    Spice  wood  Oil. 
All   parfci  "I   Hi.-   Nniih    Ain.-ri.'.-i  n   spin-w I.  spi«-<-  bnflh   OT  feVCT  blisb 

i  BetiMOin  odtai&mw  Ness,  LasaruB  bentcfn  L.,  BtDXoSlorbeei'Stra.Beb), 
lmr  especially  the  bark  and  the  berries  contain  rolataite  oil.1  'Tin-  bark 
Is  used  as  :i  domestic  remedy. 

1 .  Tin-  nil  of  the  hark  ami  twigS  Whicb  wns  int  rodueed  into  I  h.    in;uk«-l 

u  spicewood  <>n  by  Fritssche  Bros,  in  1885,  has  the  odor  of  whater- 
green,  sp.  gr.  0.999  and  bails  between  170—800°.  It  consists  ol  hydro- 
carbons and  '.i—io  p.  o,  of  methyl  sahaylate.  By  treating  200  g,  of  oil 
canst ii-  soda,  i * ►  g.  ol  salicylic  acid  were  nhtnhiml. 

8.  The  berries  contain  1 — •">  p.  '•.  ol  an  aromatic,  spicy  oil  with  a 
eamphor-Kke  odor;  b.  p.  wo— 2T0°;  sp.  gr;  0.850—0.855. 

$,    Tin-  leaves  contain  about  0.8  p.  a  ol  oil  with  b   wy  agreeable 

,„!.,!■      Sp    ur.   ii.m.hh. 

154-.    Tetranthera  Oil. 

The  traits  of  T>'Ti;inrli'f\i  oftra&a  Ness  il.unilv   LMonsease),  some- 

tlled  <ii nmella  bruits,  are  regarded  as  •■"  panacea  to  India.    Opoia 

distillation  they  yield  about  5.5  p.  &  of  an  oil  which  bas  a  strong  odor 

mblhig  thai  of  resbana  oil  mid  tor  this  reason  1 1 - « ^  been  designated 
Japanese  verbena  oil,  Bp.  gr.  0.890—0.896.  It  boils  between  180—240  . 
and  contauis  in  addition  to  a  terpetse,  iiira.1  as  principal  constituenl  - 

155.    Oil  of  Massoy  Bark. 

Tii>  botanical  origin  oi  the  Mew  Onuses  bark,  Iron  which  Schimme] 
$,  Go.  bows  u'nce  IH8JS  distilled  their  massoy  bask  oil,  is  not  known. 
i  priii   comparison   of  this  bark  with  timt   ol   the  genuine  bark  from 

MUBOfS  ;mnii:itir;i   BeCCari,    Bolmes8  (18HH|    nrriveil    ."it    tin'   «-<iiir|usioii 

thai  the  i  wo  were  not  identical,  bul    that    the  bark  of  Bchinamel  J 
-  very  similar  to  the  Gartex  oatihUtaoi  papoiaooa  at  Banbury's  ■  "i- 

Ir.-ti.m.  lli.-  botaOJCal  origin  of  which  in  jitsn  unknown.  WVtnleH  (1801), 
OH  the  other  Band  is  of  B  different  opinion.  He  states  thai  nironling  lo 
its    .iiuiiiniiirjil    sniiriuiv,    tfafl    mSBBOy    bflZk    OJ    Srhiniin.'l   A    Go,    is    un- 

qneationaily  that  of  a  lauraceae.  nnd  that  in  other  ivwpects  ii  coithhpoiuIh 

best     with    thi'    hark    of    S;iss;i(his    gOOBUtBlUa    or    M.issohi    aTOtn&l  h:> . 


>»  Serlcht  von  8.  *  Co..  Ocl     ISSB,  v    -~:  "<«■  1SS0,  i>     m. 

'»  UrriHii  von  S.  &  Co.,  Oct.   18S8,  p.    i  •      THa  tp    gr.  0  980  ntloned    in  tbc 

n-i'urt  In  eTlcl*ntly  due  t<»  a  printer'*  error  uml  nbtiihl  !"•  "i.n'.io.  i  »,.  luu-r  ■  I  ir- 1 1 1  i.n  r  .o 
hinl  thr  «|i.  jfr    D.804  hii'I  0J38S  n-hpntlvilv . 

ij  rii.iint    Journ  .  HI.  19.  pp.  ■*••.-.  and  701. 

fta.  ilstrrr.    hpotfe      Ver.,   l".«.    |i     J 
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The  massoy  bark  from  German  Guinea  yields  upon  distillation  6.5 — 8  p.  e. 
of  a  volatile  oil  of  a  pleasant  clove-  and  nutmeg-like  odor.  Sp.  gr. 
1.04—1.06. 

Composition.  According  to  Schimmel  &  Co.1  the  oil  consists  princi- 
pally of  eugenol  (75  p.  c.)  and  safrol.  In  addition  to  these  substances 
Woy2  isolated  a  fraction  boiling  at  172°  in  which  he  supposed  he  had 
found  a  new  terpene,  "massoyene."  Wallach8  (1890),  however,  showed 
that  it  consisted  of  a  mixture  of  three  terpenes:  pinene  (nitrolbenzvl- 
amine,  m.  p.  123°  and  nitrosopinene,  m.  p.  183°),  limonene  (nitrol- 
benzylamine,  m.  p.  93°),  and  dipenteue  (tetrabromide,  m.  p.  123°). 

156.    Oil  of  Garden  Cress. 

In  1846  Pleas*  demonstrated  that  the  oils  of  Lepidium  ruderale  L.. 
L.  sativum  L.,  and  L.  c&mpestre  R.  Br.  are  heavier  than  water  and 
contain  sulphur.  He  states  that  the  oil  is  ready  formed  in  the  herb 
but  not  in  the  seeds,  where  it  results  through  the  action  of  the  water. 

The  composition  of  the  oil  from  garden  cress.  L.  sativum  L.  was 
ascertained  by  Hofmann5  in  1874.  The  herb  was  collected  immediately 
after  flowering  and  distilled  in  wooden  vatsa  with  water  vapor.  The 
oil  being  completely  dissolved  in  the  aqueous  distillate  was  extracted 
by  shaking  with  benzene.  The  yield  was  0.115  p.  c.  The  crude  oil  wra? 
of  a  light  yellow  color  but  became  colorless  upon  rectification.  Thrve- 
fourths  of  the  oil  boiled  at  231.5°,  the  boiling  point  of  Ixmzyl  cyanide 
C«H.-. . CHa.CX.  The  identity  of  this  substance  was  established  by  its 
conversion  into  phenyl  acetic  acid  melting  at  77°.  and  by  the  analysis 
of  the  silver  salt  of  this  acid.  The  lower  fractions  contained  a  small 
amount  of  sulphurated  compounds,  the  composition  of  which  was  not 
determined.  Gadamer7  has  recently  investigated  this  oil  and  found  it  to 
be  identical  in  composition  with  the  oil  from  Troepoelum  mtijus.  It  con- 
sists principally  of  benzyl  isocyannte.  < 'nH.vCHj.XiCK.  and  small  amount- 
of  benzyl  cyanide.  The  oil  is  formed  by  the  action  of  a  ferment  on  the 
glucoside  glucotropneolin,  KO.S()2.0.C(:X.(*H2.CnH3).S.CeHii05  +  2HsO. 

The  fresh  herb  of  Lepidium  hit i folium  L.  yields  upon  distillation  an 
oil  which  is  heavier  than  water  and  contains  sulphur.     (Steudel8). 

'•  Iti'rli-lit   von  S.  &  Co..  Oct.  lsss.  p.  42.  copper  veH«el*  Ih   to   be  avoided,  for  th« 

2i  Ardilv  (l.  I'hnrin..  2us,  pp.  \>-j  mul  e>S7.  copper  will  caiiae  partial  decomposition 

•■•i  l.leliiRM  Anniileii.  2.*n.    p    :t4i>:  A  nil  I  v  of    the   oil*    with    formation    of    ro|>|*r 

il.  I'hnrin  .  22*.»,  \>.   1  Hi.  milphide. 

*)  l.lelilKM  Antinh-ii.  ."S.  p    H'.».  ')    Berichte.   82,   |>.  2826;    Arrhlv  .1 

•'.i  Iterichte.  7.  |>.   12t»8.  riinrin..  237.  p.  ."08. 

«i  iMirhiK    the    ilistlllntlon     of     Diis    mid  h>  IMnHert.  de  Acredlne  nonnnll.  Yeif- 

other  Hiilphnr-contiiinlnK    (din.     the     tiw     of  tnhil.     TdliltiKen  1S05. 
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157.    Oil  of  Thlaspi  Arven.se, 

Aivunlitur  to  Pless '   (1N4-<5|  this  oil   is  obtained    by  tirst  maoeral  tag 

herb  or  seed  with  water  and  then  .list  tiling.    It  in  colorless,  posa 
a    peculiar  penetrating  odor  and   leek-like  taste,   reminding  alike  <>f 

lie  and  mustard. 

If  the  oil  is  saturated  with  ammonia  and  the  product  distilled  with 

prater,  there  remains  a  residue  of  fchfoeinamine  (m.  p.  72°),  tlm*  indi- 

.  ;n in^r  t\v  [)]■!'<•']{■<■  oi  jillvl  sulpha  yanate.    This  distillate  yielded  with 

platinum  chloride  the  same  addition  product  obtained  by  w.-nit.-inr-' 

•Ni  from  garlic  oil.    Flees,  therefore,  regarded  it  as  ally]  sulphide 

1892),    however,   lias   shown    that    \v..|M h<-ini"s  conclusions 

BITOIieouB,  thai    oil  of  yarlif  rontains  a  ^roup  of  itiff.'iviif   sulphidi'x. 

but  does  not  Qootain  aUyi  sulphide.    Tin-  presence  ol  ally]  sulphide  i" 
oil  of  Tkl&spi  arrenee  L.  Is,  therefore,  highly  improbable. 

158.    Oil  of  Spoonwort. 
Olciiui  <  (H-hh'uriac.  —  I-iiJTt-lkriniliil.  —  K>-«  in  i    di  I'-Hhlnaiii, 

ukihi.n    ami    Bistort.     Bpoonwort,  Coebtetuia   o/DcJua/te  L.  grows 

wild  in  the  neighbor] I  oi  the  coast-line  oi  the  northern  continents 

and  in  several  mountain  ranges  ol  bos  central  European  Alps,  Ir  is 
also  largely  cultivated,  Dpon  distillation  the  plant  yields  an  oil  pos- 
sessing a  faint  mustard  odor. 

Daring  the  middle  aires  spoonwoii  was  regarded  as  a  remedy  against 

i  ry.    Tit*-  distilled  oil  of  spoonwort  seems  to  have  been  known  and 

ro  luivi-  i H-.-n  UH»>d  medicinally  wince  the  middle  of  the  sixteenth  centur] 

This  use,  however,  does  not  appear  to  have  been  general,  tor  the  oil  Ea 

7n.-niioti.-ii  in  any  edition  ol  the  Dispensatorium  Noricum,  neither 

i     Pbarmacopoefl   Anguetans   nor   in   Bchroeder's   Pharmacopoefl 

lioochymica   oi    rYmikt'urt-on-rhi'-Main.     It   occurs,  however,  in   the 

i. - i [ •-. 1 1    ordinance   of    Frankfurt    ol   1587.     Later  H   occurs  also  in 

inventories  ol  apothecary  shops,  of  Brannsohweig  and  Dresden  of  lH-lo 

•  m,i  1688  respectively.    41   the  beginning  oi  ti ighteenth  century  H 

an-  distilled  by  Hoffmann  in  Halle  and  described  by  ban. 

pin:i\\i.wT(o\      \i-cnrdiny  to  Uaiiainn- '  [1898),  the  dried  herb,  which 

i  not   be  in  blossom,  is  macerated  with  water  bo  which  powdi 

white  mustard  has  been  added  and  then  distilled.  The  yield  Is  about 
0  38  p.  c.  or  more. 


I     UeMSJ*>  AniHili-n,  58,  i>    •■■• 

Mg*a    Vhn.'.i.-ii,  51,  p.  208. 
■  )  Archh-  •!.  Pbarm  ,  380,  p.  184. 


*)  Apottiek«r  /a-iihiik.  IS,  p,  879!   AMs, 

<i.  riiai-m ..  _•■  =  ;.  |.   02. 
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I'koi'khtikh,    Spoonwort  oil  is  optically  active;   Gadaj 
tin.  angle  «o  =  4-55,27"     Upon  dis&Ulatios   ol    12.8  g    the  following 
fractions    were    obtained:     150—154°,   8.8    g.j     154— 150°,     1-J.'  . 
1587-158°,  10.0  --.;    158—162°,   L2.0  g.;    residue  -'  -      The 

■  fractione  parted  from  0.041  bo  0.943;  blue  angle  ol  rotation 

+  -1.41      bo  -f  '".-'..ST0. 

CouposraoK.     Simon  i    (1840)   ^iv*'s   the   boiling  point    "i   tb 
;it   i ,".«',_  i  50  .    ]{|.  loiiml  I  lint    ii  contains  sulphur  ami  yields  ;i  ; 
amine-like  derivative  wit h  ammonia.    Gieseler*  regarded  thea 
free  from  nitrogen  tra.1  containing  oxygen  and  pronounced  i 
Bttlphlde  of  atlyl.     Qofmann8  (1869)   <1ioiv<1    tin-  oil   to    have    tb 
position  of  secondary  butyl  isosuiphocyonate.    Prom  the  linns''.: 

1    mixed    witli    waivr    in-   -  h  - 1 ; « i I   0.084    p    «•-    Of  .'in   nil   dwtilHng 

between    158—  165°.     After  repeated  fractionation,  fraction    Ifll — 163 
upon  analysifl  yielded  results  corresponding  with  those  for  butyl  mi 
nil.      Comparison    with    syntli<-rir    srcoinlnry    butyl     i -•  i.-n I] i J»i »-  n 
"  it;;i  Hs  .(I  n.-.i.i  It  ..\ i:C:B,  revealed  ili>'  ideutitj   of  Hi.-  two 
colorless  liquid,  sp.  gr.  0:044  at    I  *_'■'.  b.  [>,    L59.5°,  and   poanonaps  the 
characteristic  odor  of  the  oil  of  spoonworl      When  heated  with 
to  looa  it   yields  n  fcbio-urea  •"■  which  melts  at    l  ■"••">    and   to 
ad  i 

according  to  Moreigne,8  spoonwort    oil   contains   rapbanol. 
much    as    i  hi-   commercial,    so-called   artificial    spoonworl    oil    is 
si'i  ondurv  Inn  isobuty]  mustard  oil  it  should  not   In-  substitut 
natural  product  in  medicinal  preparations. 


159*    Oil  from  Horse  Radish. 

'I'll.'  investigations  of  Gadamer''  have  rendered  il   highlj 

thai  tin.-  formation  ol  bl il  of  the  root  of  Cocblearia  una 

in  which  tin*  pungenl   tastn  <>f  hor*'  radish  is*  due,  i~  i 

moe  oi  einigrin.     When  the  juicy  rooi   ie  grated,  the   gluco* 
broken  up  by  ■■•  ferment  present   with  tin-  formation   of  mua 
When  distilled  in  glass  vessels,  the  rooi  yields  about  0.05  p    i 

Tin'  erode  oil  is  lig-hi  yellow   in  rolur  and   has   tin-  constates 
(•iiin.iiiion  oil;  tin-  reetifled  "il  is  colorless.    Sp.  yx.  L01.    Th 


Ii    PoRRWd     Anniili'ii,    ",i>,   |i     HTT. 

'' i    D«    <  i.ria.iirln    t.lti. -until  t*JiiH'|in-  OlM 

JIwmi  IsMo.     BwoL  ISM 

»)   DiTlihti'.  H.  p.  lOg]    7.  p.  BO& 

*)   According   \>>  Slme.ii.   dry    JhtIi   v-1.-I.Ik 


.hi   nil   upon  iIIki  lllnlloa  nnlj    ■■■■ 
nniitiii.l  in. -i. I  Imi-  to-- 

.Iiiiikt.   loe,  'ir. 

ler  radlili  on,  p.  Ill 

I  r.  -l.iv    .1.    I'Iimii. 
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euetrating,  causes  bears  bo  Bow  and  eaanol  be  distinguished  from  thai 
f  mustard  oil.  Like  tlw  latter,  ths  oil  of  horse  radish  causes  burning 
ml  blistering  when  brought  in  eontael  with  the  skin. 

Oil  of  bozse  radisb  contains  sulphur,  Based  on  tin*  resulte  of 
lemeutavy  analyses  us  ml]  as  the  formation  of  bhiosiiuunine,  Elobatfca3 
L843)  concluded  that  the  oil  baa  I  tie  same  composition  as  mustard  oil 

His  statementa  of  Bubatka  bare  later  I d  verified  by  Bani."    When 

"I»t  in  contnci  willi  water  in  a  cloned  vessel  for  years,  i  In-  oil  dJS- 
ppeared  and  m  Its  place  acicalar  crystals  were  formed  that  bad  ••" 
ilvirv  metre  iiml  thr  odor  first  of  horse  r.-i'lish,  t hen  of  peppermint 
ud  finally  of  camphor  (Einhof,8  1807). 

160.    Oil  of  Hedge  Garlic. 

From  rho  roots  "i  AUi&ria  ofRcfnaJk  Amir.  [Sisymbrium  affiaria 
icop/.,  Gsr.  Lniiriiln'ijrrirh).  WertheinH  (1844)  obtained  upon  distillation 
'.<):{:{  p.  i.  of  an  oil  that  could  noi  be  distinguished  from  mustard  oQ 

ml  which  yielded  thiosinamine  melting  a1  T4B,    lodging  h 6he  odoi 

be  berb  containe  the   same  constituents  as  garlic  oil.     According  to 
(1846) ,  the  oil  of  tin-  Beads  consists  of  about   "m  mustard  oil 
m.j  | .,,  garlic  oil. 

161,    Oil  of  Mustard. 
Oleum  Siiiii|his.  —  NeiifiH.—  Kshpiht  tie  Moiitarde. 

Obiod  ami  Hjstokv.  As  black  mustard  are  designated  the  seeds  "i 
evnral  mnstard  plants  belonging  to  the  Crnd/erae,  viz.  Hni.isir.-t  nigra 
v.m  ii  \Sin.i/,i.- :  ni^r.-i  l. >  and  B,jnnct\i  I looki-r  til.  el  Thompson  [S.jtmetta 
j.l,  //.  nigra  belongs  to  the  Ehiropsaa-Asisbtic  flora  and  is  culti- 
vated in  moat  civilised  countries,  espseiaUj  In  those  ol  central  Eiurope; 
rhereas  B.  Juaees  is  cultivated  on  b  larger  scale  in  southern  Russia, 
adia  and  North  America.  Hie  largesl  amount,  ol  seeds  are  used  in  the 
aanufacture  of  table  mnstard,  less  for  medicinal  purposes  and  for  the 
listfllal  ion  of  mustard  oil, 

Th«'  first   statement   which  indicates  a  knowledge  <>f  i!m-  fact 
anstard  oil  can  be  obtained  bj  distillation  with  water,  is  Found  hi  the 
writings  of  Porta;  another  in  the  writings  of  bhe  Parisian  apothecary 
•  ii     te  FebvTB.     Boerhaave,  however,  -.'"ins  to  have  been  fche  first    to 
irepare  the  volatile  mustard  oil  in  1732   and   to  have  called   attention 


"I  l.ii-l>jjt"i«  AnnnliTi.    17.  p.  158. 

.'i  .lirii.l.    I.in  •  .    1893;    AI.Hir     OsHcbt 
*.   &    I  •■..,   A|u.    1684.   p.    '•<>. 


"I  .Nl'llfB  li'Tliiii-.-h-K  -ImJii  I  ■  i  i'Ji 
+  )  Lli'biK'M  AimjiJi'ii.  S3,  I'-  ?'-. 
«■>  Lli-Mir"-  Animli-ii.   SS,   \<.   &&. 
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to  its  properties.  That  it  contains  sulphur  was  observed  by  Thibiergt 
of  Paris  in  1819.  Boerhaave  and  Murray  observed  the  great  density 
of  the  oil;  Jul.  Fontenelle  determined  the  specific  gravity  in  1824. 

Undoubtedly  those  who  prepared  mustard  oil  knew  that  the  volatile 
oil  does  not  preexist  in  the  seed  but  is  produced  by  the  action  of  water. 
Yet  the  first  to  call  attention  to  this  fact  were  Glaser1  in  1825,  Boutron 
and  Robiquet2  in  1831.  and  independently  of  these  Faur68  as  well  a* 
Guibourt.4  both  in  1831.  Shortly  after  (1833),  Dumas  and  Pelou*5 
made  the  first  elementary  analysis  of  the  oil  and  discovered  the  thio- 
sinamine,  which  mustard  oil  forms  with  ammonia.  That  mustard  oil  is 
produced  by  the  action  of  a  ferment  was  noticed  by  Boutron  and 
Fremy0  (1840).  They  isolated  myrosin  by  extracting  the  seed  with 
alcohol  and  obtained  mustard  oil  by  allowing  this  substance  to  act  on 
the  aqueous  extract  of  the  seed  which  had  previously  been  extracted 
with  alcohol.  Sinigrin  or  myronate  of  potassium,  was  first  prepared 
by  BuHsy7  (1840).  He  termed  the  underlying  acid  ocide  rnyronique 
and  with  Robiquet8  determined  its  physical  constants  and  its  behavior 
toward  reagents.  The  knowledge  of  the  chemical  composition  of  the 
oil  was  advanced  by  Will9  (1844)  and  simultaneously  by  Wertheim1" 
who  regarded  the  mustard  oil  as  allyl  sulphocyanate.  Ludwijr  and 
Lang*'11  in  1H(><)  confirmed  the  existence  of  sinigrin  and  its  decom- 
position by  ferment,  action  into  mustard  oil.  sugar  and  potassium  acid 
sulphate.  This  reaction  was  made  more  clear  by  the  detailed  stndie* 
of  Will  Jind  Koerner '-  ( 1H03).  Artificial  mustard  oil  had  been  prepared 
by  the  action  of  allyl  iodide  on  potassium  sulphoeyanate  by  Zinin13  in 
l8."io  and  by  Bert  helot  ami  de  Lnca l4  also  in  18.").").  The  natural  oi! 
was  therefore  regarded  as  an  ester  of  thiocyanic  acid.  Oeser,15  however, 
showed  in  18<>.">  that  allyl  thiocyanate  and  natural  mustard  oil  possess 
different  properties. 

The  true  constitution  of  mustard  oil  as  the  ester  of  the  isothiocyanii 
acid   was  recognized  by  Billeter10  and  (Jerlich17  in  1875.     They  showed 

«>  Kepert.  f.  il.  Plinriu..  I.  22.  |i.  102.  *>  .louru.  de  I'hartn..  II.  26,  |>.  110. 

-)  Jo  urn.   <li-   I'll  ii  rui.,   II.   17,   p.  U04 ;  »>  Uehlfr'M  Annalen.  52.  p.  1. 

(}eljjer"n    MtiKiizIn    '•    I'hnrm.    mid    Ex  per.  l")  Llebig'H  Annalen.  52.  p.  ."4. 

Krltlk.  HO.  pp.  04  mill  07.  ,Jl  Zeltwhr.   f.   Chemle  uml   I'hartn..  •"• 

3)  Jiiiini.    tic    I'linriii.,    II.    17.   p.  •JO'.i:  pp.  480.  ."77. 

21.  p.    104.  ,2i   Mehlfr'"  Annalen.  12.".  p.  257. 

*i  J  mini.  •!«■  I'hnrm..  II.  17.  p.  WW.  ,3>  Juurn.  f.  prnkt.  (.'hem..  04,  p.  ."•"!: 

■•)  Ann.  ill-  Cliiin.   ••!    1'h.vn..  II,  ".:{.  p.  McIiIk'h  Annalen,  $)."»,  p.  12S. 

1S1;    l.ielilK'h  Aliiinleii.   1<»,  p.  824.  1*1  Compt.  rend..  41,  p.  21. 

«>  .linirn.   tie   I'hnrm. .   II.   20.    pp.    ».s  ir.)  licIiIk'n  Annalen,  134.  p.  7. 

and  112;    OIiIk'n  Annalen,  84.  p.  28<>.  ,,!i  Herlchte.  s.  pp.  404  and  H20. 

i)  Jonrii.    de    I'hnrm..    II.    •_'•>.    p.    a«>:  ")    Nertrhte.  M,  p. 050:  Llehijt'n Annnlrn 

I.lehlKK  Annalen.  84.  p.  228.  17s.  p.  hIi. 
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that  by  the  interaction  of  nllyl  iodide  and  potaammo  solpho- 
cyanate,  allyl  SUlplii"'.VMiiutp  is  Hrst  funm-il  anil  that  upon  heating  rl.i- 
is  converted  Into  tte  Isomer,  tin-  nllvl  iaosnlpliocyan&to.    An  an  * ■  x j. >■  l .- 1 - 

nation  of  this  form  of  isomerism.  Hofmann  '  in  lSfiS  bad  siiir^'slcil  I  lini 

in  the  true  thiocyanatee  the  carbon  ts  directly  united  with  the  sulphur. 
but  in  t\w  iso  componnde  with  the  nitrogen. 

liiusmnch  as  the  pOBBibiMty  was  not  excluded  that  by  the  fermanl 
action  on  Btnigrin  niiyi  Bulphocyanate  may  Ural  be  formed,  Schmidt8 
allowed  this  action  to  take  place  at  low  temperature.  Se  ascertained 
thai  even  &1  OP  allyJ  iaoenlphocyaaate  is  formed  and  only  treses  ol 
normal  Isomer.  The  last  uncertamtiy  in  connection  with  the  hydrolysis 
•  .1  -iiiijj-riu  irae  removed  by  Gadamer*  (1897).  He  showed  thai  bhe 
Formula  of  sini^nn  is  ['i„ll]liNS-.Kol.  irnd  not  CioHigNSaKOio  as 
supposed  by  Will  and  Koerner,  alao  thai  the  hydrolysis  takes  place  by 
bhe  addition  ol  (the  elements  ol  one  moleenk  of  water. 

Prkt  vi;.\Tln\.      Thfl    nnistiiril    vvhirli    iv    Used    in    tin-     nialinnn  I  nr<-    ol 

mustard  oil  is  obtained  either  From  Brase/iea.  nigra  K.  ISlnapm nigra.  L.i 
which  iw  cultivated  in  Holland.  Apuli;i  or  the  levant,  or  more  Frequently 
From  B  juncea.  Hook,  hi.  h  Thomson  {S-junoea  L.i,  a  specieR  whirh  is 
cultivated  on  b  targe  scale  in  Sarepta,  In  -t  I ■■« -  Russian   gouvsrnament 

1  iiw,  also  in  Baal  India. 

Mustard  oil  is  not  contained  as  surli  in   tin-  Sffds.    but  is  formed  by 

Eermenl  action.    Tin*  ground  mustard  seed   la  deprived  ol  Its  ratty  oil 
frith  ill--  aid  ol  hydraulic  presses.    Thi                             mixed  with  tepid 
beraod  allowed  '"  undergo  fermentation,  and  then  distilled  with  water 
The  yield  varies  between  0.5 — 0.75  p.  c.  ol  H riginaJ  seedt4 


I     Berlebte,  1,  p.  38. 

»1  BMiekli    i".  p.  1*7. 

>i  An-hlv  .1.  Pbarm.,  BBS,  \>.  4J. 

»j  roi  the  qnantlMtiTe  estimation  of  rnuatwd  oil  Is  the  nwd.  Um  metbod  ol 
i-ii   i  rlpttenberajer  Annalen,   1890,  p.  883]  tu  be  employed  i  •">  «.  ol  iin-  braleed 

Kped  are  m  tin  noil  to  tor ai   tor  two  noun  ai   'i  tempeeatore  ol  from  80— M*  wImb 

10  ■  ■•'  alcohol  in"-'  added.  The  flask  la  connected  wlfti  n  eoadamaer,  tin-  tab*  of  tvhii-ii 
drpa  iiitu  Um  raeatvev  eoatalnlng  Mu  ee,  i>r  ammcrara,  TIM  riiHtiiiiiiiun  i«  oanttniied 
until  BO—  mi  oc,  iwiv  paeead  over.  To  the  iitmiintiltn'iii  liquid  an  rTo— n  Ol  rilvtr 
■  ■  eolation  li  added,  the  precipitated  Hirer  ■alphlde  la  collected  on  n  Hlter,  n*aabod, 
■irii*.i  aad  boated  to  n  red  beat,     Tin-  redueed  nll«aK  i*  then  mlftbed  and  he  irafglri 

mnlttl'M'   I   n.V    n  4'.i:is.     Tin-  prijilui-t   (iiv««  thi- airiniiiil  of  in  umiiril  nil  In  ."  «;.  nf  wi-il. 

OnilaiiMT  iAh-Ii.  il.  1'liMrni..  'J.'!.*i.  p.  .'»Si  lino  11 1  r  •- 1  i  t  i .  -« I  t  In- pi  in-e««  MiiniewliMl ,  BofOTC 
Hi.-  dlatUiarJnii  lie  ndris  a  itellntta  ■uiitnthv  ,.f  \  In  *ll\-.-r  nltrjn--  \'.  8.  fcOOWfl  Co  bt 
in  mi-i'hh  |a  1 1 if  niiiiiiniiiii.  After  the  dtotlUatfon,  tin-  dutillafe  la.  diluted  t<i  a  fefladta 
.•  - -i  Midi  tor  li!  houn  nml  IIJiei'--<l  thrmurlL  a  dry  tllter  Into  «  <lr,v  llnHk.  hi  nn 
i.iujn..r  pun  ■>!  i  in-  iilrrnu',  jn-iiliilnn-il  trtCb  nltrk-  add,  the  axesM  nf  hIIvit  \h  Unrated 
back  ^  u  li  potaaaluni  tulphocyanate. 
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Ai  a  tempftrftture  eocoeedingTt^no  fermftntAtion  tuk  ■- pi -■ ' 

tin'  myrosiii  is  coagulated  and  rendered  inactn 

The    f«l  iiulil  ,i  1  i»iri     is     liri.ii^lil     .-iliimt     I  >\     bhfl    .illniiiir 
iiiyrosin.    which    arts   on    tin-    siniyriii    in    lh«    prODOl I    (Cater  « 

formati I  mustard  oil.  dextrose  and  potassium  acid  h 

CioHi«NS«KOi  +  KgO       ism  JI-,  +  <  v,  n  u<>„     +      KHS". 

Ntilitrln  VVnt.r  MiiKt.inl  nil  li\n  >U»i- 

Beside  blue  reaction  others  take  place  resulting  in  tlit- 
ally]  cyanide  and  carbon  disolphide,  which  are  never  entirely  wi 
in  the  oil.    Contact  with  Ube  copper  of  the  still,  or  prolong) 
with  water  cause  the  separation  of  sulphur  and  the  fan 
cyanide. 

CbHsNCS    +    Cu    s    CsHsCN     +     Cufl 

nl  nil  «  .i|.|i.t  Wh!  ryanlilr        t  oppu  -ul|    | 

When  the  (list ill.«r ion  has  been  conducted  in  a  careless   tnannsi 
amounl   of  ally]  cyanide  can   be  so  targe  thai   the  oil  becomes 
than  water  (Will,1  L86S).     (Sp.  gr.  of  ally]  cyanide  is  0.8&6 

How  the  carbon  disulphide  always  found  in  tin-  oil  (hi  the  an 
oil  -is  well}  is  formed  bus  not  yet  been  clearly  demonstrated.     It  bas 

1 q  shown  *  thai  when  mustard  oil  is  boiled  with  water  for  an  hi 

B  Bask  connected  with  a  reflux  condenser  no  carbon  disnlphide  is    ■ 
Tliiw  Bubstance,  however,  is  formed   in  appreciable  quantitie* 
with  c.iriion  ilioxiiii*  when  mustard  oil  is  heated  for  several  bora 
water  in  sealed  bubee  Dnder  pressure  a1  a  temperature  o!  LOO— 105      Ii 
may  be  assumed  thai  in  the  pasceul  state  mustard  oil  has 
capacity  for  reaction  and  thai   in  this  condition  watei   may  eff 
decomposition  m  b  manner  expressed  by  the  following  equa 

L'l:tlf.-.M  S  +   jll.-u         Jt;!|i-\I1,,    i-    C'Oa        +        I 
Knrturdotl  WMti  UtrluntM       carton  dloxida      Outosttn'i 

Carbon   diHulpludf    in  also    formed    by    prolonged   contact 
with   mustard    oil.     for    the  detection   of  thie  Bubstance   se 
ESxaminol  h  >n, 

As  to  the  fcinu1  ivquisite  to  complet.-   (In- 
,ii-.'  required  for  the  hydrolysiB  o!  pure  sinigpi 

[naemuch  an  the  potassium  arid  sulphate,  which  is  s] 
coarse  of  the  reaction,  acts  on  the  mustard  oil  in  the  process  of  foi 
tion,  a  better  yield  can   be  obtained  by  neutralizing  with  alkai 


|i  d    LSSi  p    BTS. 
Vrhlv   .1     riiiirm ..  StSS,  |>.  ."». 


c .  I  ji  hut.    IOC     d| 
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m-.-  i-.  used).    Ad  excess  of  alkali  is  to  be  carefully   avoided, 

ecauso  it  also  diminishes  the  yield.  Calcium  carbonate  has  also  been 
>nn<l  serviceable.  Willi  mustard  meal,  however,  it  ix  quite  different. 
li«-  addition  of  calcium  carbonate  not  only  i>  til'  lid  advantage,  but 
«  presence  acts  detrimentally.  Tin-  cause  for  this  has  qo1  y.-i  been 
splained.  Possibly  tin*  bass  smapine,  which  is  contained  to  the  mustard 
.iiM—  iniii  iin-  reaction  by  being  liberated  by  tin-  calcium  carbonate, 
trming  s  mm- volatile  thiosin;i  mine-like  compound  with  the  mustard  oil.  i 

Dokfostfiok.  Besides  small  variable  amounts  of  .-iiiyi  cyanide  and 
oriion  disulphide,  mustard  oU  consists  almosl  entirely  o!  aHyi mustard 
ill  or  aMyl  isothiocyanate,  •  'rsH.-,.\'rs.  I'ns.-iiily  braces  of  the  isomeric 
llvl  thioi ■ynti.-iic.  and  higher  boiling  (polymeric?)  unknown  Qompounds 
re  pnssnt. 

TIih  chemical  reactions  of  mustard  oil  are,  therefore,  large!;  those  oi 
klly!  isoaulphocyanate  which  can  be  found  in  any  chsmina]  reference 
kink.    Sere  onfy those  wUl  be  mentioned  tbal  are  Beeessarj   bo  ander- 

-  |  s. 

Km-  tin-  quantitative  determination  of  allyl  isosulpboeyansite  in 
Bustard  oil,  its  property  of  farming  a  solid,  oon^volatUfi  compound  with 

imriioiiiu  is  utilized,  [f  to  mustard  oil  an  i".\n\ss  «ii  iiniinonin  ami 
ilrohol  ore  added,  the  odor  of  both  mustard  oil  and  ammonia  die- 
kopeara,  gradually  in  the  cold  but  more  rapidly  when  heated,  whils 
TTstals  «»f  thiosinamine  an-  formed. 


.      N.I   ill-.    ,    H         _  (1_vu 


M'i-rar-l  nil  Ammonia  Tliliwluaiiilm- 

Tliiosiiiiiiuiiic  or  allyl  tliio  area  crystallises  in  rhombic  prisms  which 
nalt  at  74°.  pussi-ss  a  i'iiini  ic-k-likr  odor  and  basts,  and  are  readily 
iiliiblc  i r i  water,  alcohol  and  ether.  When  a  Kmall  amount  of  mustard 
til  is  mixed  with  twice  its  volume  oJ  concentrated  sulphuric  acid  b 
riolenl  reaction  sets  in  with  the  Formation  of  carbon  oxysulphidc." 
adjihur  dioxide8  and  allylanune  sulphate.  The  last  remains  as  a 
aiut I \    colored  liquid  which  sometimes  solidifies  in  the  test  tube. 

Arrihci.'il  mustard  Oil  is  obtained  by  the  interaction  of  allyl 
OdidS  find  potassium  thlocyanatO  in  alcoholic  solution.  Allyl  tliin- 
'yanate  is  first  formed  which  under  the  influence  of  heat  rcarrniurijH 
i si »lf  to  i  he  isDiliiocvannti-. 


">    "iniliuiirr.   lur.  clt. 

.'.  BerleM*.  I.  p.  189. 


i)    \,riilv  d.  rtiurni..  189.  p.  21*. 
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Mustard  oil   also   results   by   the  dry   distillation  of  j-  |3W 

sulphate  and  potassium  tbloeyanttte. 

<  ,ll.-.KSo,        4>        (  \SK        =       OiHhNCS        +        KjSn, 

inn  allyl  -'ll|'liUt-e       POtMttUB CblOOTUEMC  Mii-lnr.J  i.ll  POtMPlU 

Propkhtikk.    Mustard  nil  ta  a  mobile,  colorless  or  yellowish   - 
refractive  1  i* ) ia icl .  which  is  optically  inactive  and  which  haso  rexy Strong 
odor  causing  tears  i*-  flow.    When  broughl  In  contact  with  the  -kin  ft 
draws   blisters     The  specific  gravity  with  Ik* 

method  oi  preparation  between  1.016  and  L.022  and  Bomechm 
up  to   L080.     Mustard  oil  i"h  soluble  In  Kin — 300  p.  of  era 

111    p.    uf    70    p.    c    alcohol       Willi    llll    p..    ,-.    alcohol     uiil,     .• 

alcohol)  beocene  and  petroleum  ether  it  in  miecibla  in  all  propordoim 
h  boils  principally  between  148— 15(J°  (b,  p.  ol  purp  ally]  isotl 
is  160.7°).     Exposed  to  tight,   mustard   oil    gradually    becomes  <>f  a 
reddish-brown  color;      \i    the  same   time  h  Him.  consisting  ol 
stance  composed  of  carbon,  nitrogen,  hydrogen  and  sulphur,  is  deposit) 
<ni  the  inner  wall  oi  the  bol fcfe. 

K\  \min.\tio\.    The  German  Pharmacopueia  contains  a Herii 
i lut r  have  been  taken  almost  unchanged  from  the  P.  B.  Phai 
of  1890,   which  generafty  suffice  for  the  characterisation   of 
tnustard  oil. 

1.  The  sp,  gr.  is  to  in-  L.018— 1.029   ac ding    to  the  C     3 

l.oio— l.oj J  Mi-roriliiiy;  tn  iIjh  I'll.  tu-r.  A  slight  variation  eithei 
bowever,  is  not  sufficient  indication  ol  adulteration,  for  the  re 
mentioned  under  Preparation. 

2.  The  requirement,  of  both  phnrinai  opu-ias  that    the   hoi!-: 

it  to  lie  between  148—150°  cannot  be  construed  literally  inaemueli  si 
nil  vl  isothiocyanate  boils  at  150.7°  (mercury  in  vapor  J.    Furth- 
.•t  slight   decomposition  invariably  takes  place   during  the  distil 

sii  that   s. f  the  oil  distills  above    I'll         lunsniui-h  .is   nllvl    • 

in   always    present,    the   Hrnt    fractions    cannot    have  the  sun 
gravity    us    the    original   oil.      L.ir^v  diffcn-n.-rs   in    this    resped    wfll   bs 
accompanied  by  a  Lowering  ol  the  boiling  poinl  of  the  first  fro 
and  should  not  be  tolerated. 

3.  Sulphuric  arid  test.      \\    to   :t  -    of  tin-  nil  0  g  of  sulph 

i«-  gradually   added,   the  liquid   Iteiug   k«'pi    cool,    the   mixture,  BpflB 

~i i !'--■■! t 'I*  1 1 r   notation,  will  evolve  snlplmr  dioxide,   but    will    remain    of  I 

light  yellow  color,  and  ai  first  perfectly  clear,  becoming  afterward 


Oik  of  i  hr  Vmeifor&e, 
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I N  -■  •.i<iiiii;ill\    crystalline,    while    tin*   pun«ivnl     odor    of    the    oil    will 

diaappear,     in  the  preaence  dt  petrolenm,  petroleum  ether,  chloroform 

undue  amounts  of  carbon  disulphide.  the  mixture  of  mustard  oil  and 

sulphuric  add  is  rendered  turbid  and  upon  standing  forms  two  layers. 
Other  volatile  oils  would  In-  n-ndrivd  dark  in  i-olor  by  i  In-  sulphuric 
..•i.  I. 

4.    Perrie  chloride  beet.    Diluted  with  5  p.  of  alcohol,  mustard  oil  is 
changed  by  ferric  chloride.    Adulteration  with  oil  of  cloves  would 
be  recognised  bv  the  production  of  a  bluish-green  oolor. 

.%.     The    thiosinumine   Ti-st    si.cn  irdin«r  to  Tin-  ['.  S.   P.  is    fcO    be   made 

as  Folio wb: 

"If  n  mix  turn  o!  3  g.  of  the  oil  and  •{  g.  of  alcohol  be  shaken  in  a  simdl 
Hank  with  a"  g,  uf  ammonia  wabT.  il  "ill  become  clear  utter  Htanding 
hours,  or  rapidly  when  Warmed  be  80"  <'.  I  r_'2°  F.)  and  usually  deposit  witli- 
iii  1 1    becoming  uolored,  rrv«tnln  of  thloHinarniiic  [allyl-l  liiu-uiva,  IS,  Njlf;i(  L'aHa)]. 

"To  detanqinfl  tin  proportion  of  thioeinaroine  obtainable  From  tin*  oil,  de- 
cant the  mother-water  From  the  crystals,  and  evaporate  it  gradually  in  "  band 
cap#nlt\  on  a  water-bath,  adding  fresh  portions  only  after  the  afttmoniacal  odor 

arli  |irw*"'iling  portion  ims  disappeared,  Then  aihl  tl»«  crystals  From  the 
flask  to  those  in  the  capsule,  rinsing  bbem  out  of  the  flank  with  a  little  alcohol, 
and  heal  fcbe  capsnle  on  a  watorbath  until  it m  weight  ivinains  constant.    Tin? 

•  nil  in  thioeinarolne  thus  obtained  from  3g.  ot  the  oil  should  he  not  lean 
than  8.2C  g.,  nor  more  bhaii  8.6  g.  Alter  cooling,  thiosfnomine  Forma  a 
brownish,  crystalline  mass,  faeing  m  7€  C.  I  1681  F.)  and  having  a  leekdike, 
i.ut  mi  pungent!  odor.    The  mass  thoold  be  soluble  In  3  parts  of  warm  water, 

forming    a    .solution    which    should    nol     redden    him-   litmus    paper,  arid   which 

Fasts  ;i  siinifu  lint  bitter,  not  persistent  taste.1' 
attention  should  be  called  bo  the  fad   that,  bj  Following  this  bast- 
un  disulphide  is  Included  in  this  estimation  lines  it  also  unites  with 
lonin  according  To  the  following-  equation: 


I  S,        + 
Carbon  illMiliibltta 


1M13        =         NH,S(\         +        (NH4)aS 

Aiiniiiinla  tiniiiiiiiliiiii  -iiliiliuryanar-'     Aitiiiioiiluin  lolphMfl. 


1 1 1 : i > i j 1 1 1 1 -li  as  the  products  of  t he  reaction  remain  behind  upon 
evaporation,  the  residue  may  weigh  more  than  545  g.  If  this  is  the 
i  especially  if  the  reaidne  haa  the  odor  of  ammonium  sulphide 
an   unwarranted  Jtiuoiint.  of  carbon  disulphide  was  probably  present. 

Kn-nii'l1  (1888)  has  suggested  the  use  of  ammonia  of  definite 
■treugto  and  bo  determine  the  excess  with  N/2  acid.  As  yet  no  practical 
i.-i     if  this  metliod  seems,  to  have  been  made. 

According  to  6adamerfl  I  L899  I  mustard  oil  can  b-  assayed  titrimet  ri- 
'-.illv  according  to  a  method  that  is  also  applicable  to  spirit  of  mustard. 


Um    i'"«t,  21.  p.  828, 


J)  Archlv  cl.   ['harm..  237.  pp.   110.  372. 
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A   wmIiiIihii  ni   9  |>-  ni  iiinsi;iril  oil    in   88    p.  of  nli-ohol  (Spirit ns JghlSpia  ! 

la  Mini    prepared.     6   ce.   ol   this  spiril    |4.2  g.)   are  transferred 

linK  Hank,  n»d  2.1  it.  nf  N  10  silver  nitrate  V.  8,  :  ■  a  *  •  l  5  i 
added.  Tin-  Bast  h  well  stoppered  •■  n ■  I  eel  asid«  Urt  ".'4  hours,  The  lii 
then  dilated  to  til--  50  go.  mark  and  filtered.  95  oc  of  the  filtrate,  sH 
iiililirinii  ol  4  bc.  of  nitric,  add  and  n  few  drops  ol  ferric  chloride  T.  B.,  Aha 
require  more  than  LG  ec.  and  nol  lean  than  4.1  w. ol  N  1"  ammonium  • 
ojaaata  to  produce  ■  permaneni  red  color.  These  number* — l.l  end 
ipond  i"  Mi--  requiniii'iits  of  the  Ph.  (!.,  vit.  h  routem  <>i  !»J  >'■  i.- 
100  |.  . .  of  ally]  DDDBtard  oil. 

Grfitaner3  eanrerte  the  ally)  urothiocyanate  into  thiosinamine 
oxidized  this  with  Bodiimi   peroxide.     The  resulting  Bidpnorb    ndd  ■ 
estimated  us  barium  sulphate,  either  gravimetrically  or  volui 

IJktkkmination   Of   Carbon  Ihsri.i'HiiiK  in    Mi'stwrii   oil. 
detection  ol   Bol    too  small  amounts  of  carbon  dUmtpblda,  i. 
of  adulteration,  H  can  be  converted  into  copper  ethyl  xaathafe 
determined  quantitatively, 

30—95  g.  of  lminhird  oil  are  heated  on  a  water  bath  while  h  slow  <•■ 

of  air  i*  pulsed   through   the  oil.     Tin*  vapora  of  carl lisulphio' 

carried  over,  cooled  h>  jui^siny,  iliron^li  a  i-dihIitisit  urnl  roi-ductC 
alcoholic  potaaaa  where  they  an-  converted  into  potaseiiiai  ethyl  m 
Miii  thr  alkaline  solution  ha«  bean  neutralised  S   10  coppet  sulphate  1    8 

added    until    a    drop    pfOdeoea    a    reddinh  brown    color    with     p 

cyanide,  i.  **.,  until  a  alight  axean  ol  sopper  sulphate  baa  beau  added  >md  sit 
potassium  ethyl  xantlmte  has  bean  converted  into  bhe   cuprous    • 

ioun1  ol  <  he  consumed  copper  solution  (1  cc.  corresponds  bo  0.01 
curbon  dieulpliidi')   i In*  percentage  of  carbon  disulpbide  present   can  be  u*c**- 
i.nii-  I,     This  voluiiieirie  proeess  can   be  supplemented  by  •*  gravimeti 

-rscipitate  at  cuprous  ethyl  santhate  can  !»•  collected  on  a  Hit 
dried  ami  heated  to  a  red  befti    in  n  orncible,  and   the  residue  at  eupri 
weighed,    l  a-  of  the  oxide  corresponds  to   l.Olfi  iz-  ol  carbon  ditfolphide. 
I.. i-  iin-  .|u;int  iiotivi-  estimation  of  traces  of  carbon  disulpbide  » 
occur   in    every   mustard  oil,    the  mothoil  ol   Hoffmann8  can   lx*  used 
according  to  which  it  ran  In*  converted   into  a  compound  with   i 
phosphine,  P(C*Ha)a  ■<>.-.  and  weighed. 

1G2.    Oil  of  White  Mustard. 


Sinsibin  is  the  giucoaide  from  tin*  while  mustard  \s"mnf*h 
rx>rreeponding  to  the  sinigrin  from  the  black  mustard.     Robi-qm 

limit  liiii-Cluiflniil  '  (1631]  first    extracted    ii     with    hniliii<?  nlrohol    from 
ihr  seed  deprived  of  its.  fatty  oil.     Its  properties,  including  its  hy<3 


i   An-lili.  il.  Plinrni.,  287.  p     LSfi. 

3 1  ZMtechr.  t,  usl.  Cham.,  St.  p    188. 


»)  Berictlte,    I 

t)   I,,,,,,,    ,i,.  phnnn  ,  II,  I 
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by   Miyrusin.  were  .  \aniined  by   Will  and  Laubenheimer J    (1879)    and 
.riv   iiv   Q&damer3   iinu").     The  identity   of  the  white  mustard 

nil  with  |imi-;i  hydroxy  benzyl  isothioeynnnte  was  established  by 
Sulkowski"  i  1880). 

Sinnlhin  mustard  oil.  C*H  , .  OlU'J . « 'H-XI'SHl.  is  hut  sparingly 
volatile  with  water  vapor  and  for  tliis  reason  I'auiiot  be  prepared  from 
whit*1  mustard  by  distillation.  1'  is  an  oily  liquid  of  a  burning  baste, 
whieh  draws  blisters  when  in  eoutaet  with  tin-  skin  but  mneh  slower 
than  ally]  mustard  oil.  The  pungent  mustard  oil  odor  is  noticeable 
only  when  heated:  when  rolcl  it  possesses  only  n  faint  anisedike  odor. 
It  is  soluble  in  dilute  alkalies.  It  is  prepared  by  the  hydrolysis  ol 
sisialbm,  dextrose  and  siuapine  sulphate  raevlttag   is  by-products. 

BcsNtStOu  +  B*0  =  i:7H7uN(  s  +  CeHisOv  +  OisHa^aOoHBO* 

SlnUliln  Sliinlliln  milliard  nil         Dextrin*  HlftftgtlM  arid  sul|.li»1r. 

ArtinVially  it  is  prepared  by  the  actum  ol  carbon  disulphide  00 
p- hydroxy  U'lizylnmine  and  by  1  read  tngj  the  resulting:  product  with 
sssrcnric  chlorida 

163.    Oil  of  Water-cresB. 

Toe  nil  of  Nasturtium  officinale  L.  was  examined   by  Hofmaim4  in 

1874,  who  extracted  tin-  ;i.|u u  fist  illate  (600  k.)tron  600  k.  of  fresh 

herb  with  petroleum  ether.  Upon  ew-iponii ion  of  the  ether  he  obtained 
40  ir.  (=0.0066  p.  c.  |  of  oil.    The  oil  no  longer  had  the  odor  of  wnter- 

B,  8p.gr.  1.0014  ,,1  18  .-. ml  distilled  between  ll'O  nuil  2NO°.  The 
priin'ipiil  hii'tiim  niine  over  at    2(51°  ami   was  shown   to   lie   the  nitrile 

in'iivl  propionic  at  id,  I  '.if  l.-.  .•  II ».  CH3.  ON.  Uorelgne  ion  in  l  raphanol0 
in  the  oil. 

164..    Oil  of  Radish. 

The  roots  and  seeds  of  Rftplmnus  sntivus  L..  (F;iiuily  t'niiit^rne) 
yield  upon  distillation  with  water  vapor  n  small  amount  of  a  « olorlese, 
SOiptraraceOlia  Oil,  heavier  than  water,  whieh  possesses  the  taste  but 
not  the  odor  ol  the  radish.0 

Upon  the  distillation  of  the  root*  of  Rapbanris  uigt-r.  Mor-i-ii'-7 
obtained  besides  n  small  amount  of  oil.  0.0026  p.  &  of  i  eabstanCS 
whieh  ■  rystallized  in   laminae  melting  at   02°.     It  was  railed    I'Mphatiol 


»>  UeblK'a  Annalen.  19U.  p.  150 
I     o'hlv   d.    I'riririii ..   285,   p,   H'A. 
*>  Berlchte,  ii'J,  p.  9148. 
*>  Berlctat*,  7,  p.  530. 
■f  under  radlKh  nil. 


•)  EMeHN,  I.Ii'IjIk  n  AnnaJen,  ."is.  ['  40, 
Comp.  hIh«j  Ik*rtrum  tk  Walbiium,  Jotirn.  I. 
prakt.  Chem.,  II,  50.  p.  SB0. 

i)  Joarn.  de  Havm.  at  f'litiu.,  vi,  4.  p, 
10;  Bull.  Soc.  chlm..  Ill,  1.',  p.   T.'T 

27 


418  Special  Part. 

or,  because  it  possessed  the  properties  of  a  lactone,  raphanolid.  It  is 
free  from  nitrogen  and  sulphur,  elementary  analysis  and  molecular 
weight  determination  indicating  the  formula  C29H58O4.1  When  boiled 
with  acetic  acid  anhydride,  it  yields  an  acetyl  derivative  melting  at 
122—123°.  The  liquid  portion  of  the  oil  was  found  to  contain  sulphur 
but  was  free  from  nitrogen  and  did  not  combine  with  ammonia. 

165.    Oil  from  Mignonette  Flowers. 

Upon  steam  distillation  of  the  fresh  flowers  of  Reseda  odorata  L 
(Family  Resedaceae)  an  oil  yield  of  but  0.002  p.  c.  is  obtained.  Remark- 
able is  the  strong  development  of  carbon  disulphide2  during  the  prow* 
of  distillation.  The  oil  is  of  a  dark  color,  and  solid  at  ordinary  tem- 
perature, having  the  consistency  of  orris  oil.  When  greatly  diluted  it 
has  the  odor  of  fresh  mignonette.8 

In  order  to  obtain  the  oil  in  a  more  suitable  form  for  use  it  is 
distilled  with  geraniol  (1  k.  of  geraniol  to  500  k.  of  flowers),  the  product 
being  brought  into  the  market  as  "Reseda  Geraniol."* 

166.    Oil  from  Mignonette  Root. 

The  fresh  roots  yield  upon  distillation  with  water  vapor  0.014— 
0.03.*)  p.  c.  of  oil.  It  is  a  light  brownish  liquid  which  has  the  odor  oi 
radish,  sp.  gr.  1.4)10— 1.0H4,  «d  =  +.1° #0'.  It  begins  to  boil  at  2.">.r 
with  decomposition.  Even  under  diminished  pressure  it  does  not  boil 
without  decomposition. 

The  oil  was  first  examined  by  Vollrath5  in  1871,  who  recognized 
its  cha racter  as  that  of  a  mustard  oil.  His  surmise  that  it  was  identical 
with  allyl  mustard  oil  was,  however,  shown  to  be  erroneous  by  Bertram 
and  Wulbfium0  (1894).  who  identified  it  as  phenyl  ethyl  mustard  oil. 
C«Ilr,ril_>.  CHANTS. 

The  odor  of  this  substance  is  that  of  the  mignonette  root  oil.  Upon 
heating  with  ammonia,  the  well  crystallizing  thiourea,  NHg.CS.- 
NlH'ylM'oHr,  is  formed,  which  melts  at  187°.  If  this  thiourea  is  treated 
with  silver  nitrate  and  baryta  water,  silver  sulphide  and  phenyl  ethyl 
urea,  crystallizing  in  long  needles  and  melting  at  111 — 112°.  are  formed. 
If  phenyl  ethyl  mustard  oil  is  heated  with  concentrated  hydrochloric  acid 


>)  llaphanol  hRH   also  been    Isolated   by  s)  Ibidem,  Oct.  1898,  p.  48. 

MotviKne    from    the    following    plant*:     the  *)  Ibidem,  Oct.  1894.  p.  09. 

mil  lull,    turnip,    water-crew*,   npoonwort  and  3)  Archlv  d.  Pharra.,  198,  p.  156. 

Killy -flower.  8)  Journ.  f.  prakt.  Chemle,  II,  50,  p.  j->j. 

*)   Ilerlcht  von  S.  \  Co..  Oct.  1891.  p.  40. 
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D  i  sealed  tube,  crystalline  laminae  of  phenyl  ethylauiine  chlorhydrate 
Belting  at  217°  are  obtained.  With  oxalic  arid  ethyl  ester,  phenyl 
t  Ik.  Iiiiiiiif  combines  to  form  <li  plu-n.vl  ethyl  OXamidft  melting  at 

These  derivatives  we iv  prepared  hy  Bertram  and  Walk-nun  from 
he  oil  of  the  roof  as  well  iih  from  the  [synthetic  phenyl  ethyl  mustard 
•il»  obtained  by  the  action  of  phenyl  ethylauiine  mi  carbon  ilisulphide, 
n«l  were  found  in  be  identical. 

167.    Oil  of  Storax. 
Oleum  Rtjmtfa      ffttmrm      BwiHlfjff  At  Stjrax. 
Oman    and   History.     The  storax,    tttguidambar  orientale   Miller 

Family  HanuunelifhiMie)  is  a  tree  sometimes  as  liiyli  as  30  m.  whirl: 

eeemblee  the  plane  and  is  indigenous  to  southern  Asia  Minor.    The  tret* 

its    borfc    annually.       In    i  h«'    I  issue    of     (lie    hark    il     SSCrat&fl    B 

migrant  UalHa.ni  which  hardens  on  exposure  r.i  the  air.     This  balsam  is 

.litainei]   hy  liuilinv.  rhe  hark  with  water  uud  thus  prepared   constitutes 

be  Stoma  Uquidus  of  commerce.    This  is  a  dirty  greyish  or  greenish, 

•  -i'ihiis  mass  <i|"  peculiar  aromatic  odor  and  a  pungent,  spicy  tasrc 

The     S^yres    <:■, Intuitu,    the    presenl     solid    storax    0l     the     market    is 

mixed     with    sawdust    BO   as    to    render    it    almost    dry. 

is  already   mentioned   among   the  aromatice  by  the  ancients, 

Il'Todotus.  Theophrastus  and  Dioscorides.     Mediaeval  literature 

mentions  storax  varieties  oi  different   BOQTcesj  some  of  which  were  need 

licinally    at    limes. 

The  volatile  oil  from  the  storax  was  distilled  by  Efyff,  Greener  and 
iy  Porta  who  moistened  tihe  ream  with  alcohol.    Upon  distillation  wirh 
rater,  storai  yields  0.5  p,  c.  of  volatile  oil,  whec  d^etflled  with  itiper- 
d  steam  about  1  p.  e.  of  oil. 

I'uopertteh.  Oil  of  storax  is  a  li^ht  yellow  to  dark  brown  liquid 
.1     a     pli-.-is.ini     ml.ir.       The    specific    gravity     varies     fnan     0.89    fcO    1-1. 

iccording  as  the  byxlrocarbona  or  the  cinnamic  cetera  predominate. 
i  is  laevogyrate,  aD  =  —  3  to  — 3S°.  It  boils  lieiweeii  ir,o— 300°  \vith 
lartial  decomposition,  cinnamic  acid  remaining  bebind. 

I  i  fbt position.   The  peculiar  odor  of  the  oil.  reminding  somewha 
etrotenm,  is  due  io  tlw  presence  of  styrene,  CtHs>CH:CHa,  ot  phenyl" 

ih\|etie    iSim.ai,-   L830).     This   hydrocarbon   bOUS  at    1  MJ°,  is  optically 

lactive  and  can  be  identified  by  means  of  it s  dfbromide,  CgHCs.CHBr.- 
H2Br.  (Oomp.  p.  108).    according  to  rani    Btoff1  (1876),  the  o] 


I]   BocMttS,  ID,  p.  18314. 

Mjt'a  Aunalen.  :ii.  p.  2«jr., 


>i  lu-ri-iit..,  ■..,  p.  :,. 
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■  i\  i.f  ill.-  oil  is  referable  bo  an  oxygenated  constituent, 
campbene,  CiuMisO  Of  CioHigO,    The  "il  also  contains  more  or 
the  cinnamates  of  ethyl.1  IhmizvI.-' phenyl  propyl1  and  duo  ohok' 

168.    Oil  from  American  Storax. 
ORIGIN    AND    E&BTOBT.      0cQ8Otl,    mi    B  roin;il  ir     balsam     from     MfXfefl 

Mi'l  Central  America    is  one  of  the  drags  from   the  new  world  which 
;i  1 1  i-jo-1  .-el  iiii.T.'si  in  Kufopi*.     In  almost  Jill  of  its  properties   if 
resembled  the  St.vmx  Uqaiftus,  tbe  storax  coming  from   Mih  levanl  ud 
known  Bince  antiquity.     Its  origin,  like  that  of  t h*^  levant   en 
especially  that  of  the  other  American  balsams  (Tolu,  Peru,  Oopail 
was  tor  b  Long  time  uncertain  and  created  much  confusion.    Tin*  hr*-> 

descriptii I    American   storax  is   found    in   the  works   of   >!«>;■ 

ti.u-i  in  nil  Orto  and  Matthiolns,  who  lived  diving  tbe  Ural    half  nt  it* 
sixteenth  century. 

Liquid&mb&r  styr&aMhnrm    L.  (Family  Hamarasffdiooi  tr»v 

founil  in  the  middle  and  si.mh.Tii  United  States,  in  Mexico  and  I 
America.  The  resinous  hiilsnni  of  the  consist,  n..  of  ii.m.-v  .-xmi.- 
tbfl    ftplintwood   lwucnth    the    bark    of    the    trunk    ami    bram-Iies.     TN 

excretion  la  either  spontaneous  or  may  be  caused  by  mcMoiut,  but 
abundantly  only  in  hoi  climates.    For  this  reason  it  enters  1I1" 
principally   From    bhe  Central    American   countries.      Icconling 
method   of  preparation,    the    balsam    varies    in 
sisteucy.    In  North  America  \\    is  known  as  sweet  gum  and  is  ased  m 
b  chewing  gain  and  in  the  preparation  of  popular  rem 

The  DTBl   Sxaminatl '  American   storax  was  in. id.-   hy    Bonastrt1 

iii  L8S0  and  18SL  Dpon  distillation  of  an  apparently  fresh  b 
he  obtained  7  p.  •  of  oil.  further  investigations  were  made  by  Pn 
in  1857  and  by  Harrison"  in  1*74, 

I'lCHiarriKs  ami  COMPOSITION.    According  to  v.  Miller."  the  oU 
American  stoma  differs  from  thai  of  the  levant  by  being    !■ 
(«D  =  +  \\\°XV),  .Hid  contains  styrene   (bromide,  m,  p.  T8°)   said 
optically    active  substance   having   bhe  odor  of  turpentine   oil.  whlcs 


1.    I.IkI.Ik'm  Annnlen.   18H,   p.    184. 
*)  I.I.-I.Ik'h  AnniileiJ,  164,  jr.  88*. 
>»  Phnrm.  Kuiulachau.  IS.  p.  "7. 
*)  Journ.  de  I'lmnii.,  II,    IS,   p.    88;    II,    IT.    p.   888;    Trcnuiii«dorlf»     N«M   Join 
d.  Pharm..  21.  11.  p.  242,  and  24.  II.  p.  286. 

«)  Ant.  Journ.  Plmrin.,  39,  p.  263  .  88,  p.  88.— Pm*.  Am.  i'lmnii.   1 
*t  Am.  Journ.  Phnrm.,  46,  p.  161  ;  Arch.  d.  Charm..  906,  p. 
f)  Airhlv  d,  Phnrin.,  220,  p.  648. 
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American  storas   contains  the  cinnamates 


169.    Oil  from  Rasamala  Wood. 


i    (styracin)  and  phenyl  propyl  alcohols,  bui   no1   of  ethyl 
Ecohols. 

of  the  American  storai  have  e   peculiar  tarebinthinate 

ou  ilisl illni "inn  '  they  yielded  0,085  p.  c.  ol  A  mobile  oil,  which 

-|i.   gr,    0,872 1    "d  =  — S8°45';  ation 

»;  acetylizatiou  number  25.2,     The  odor  of  bhe  oil  reminds 

pine  needle  oils,    li  proband  contains  borneol  and  bornyl  acetate 

Id  it  ion  to  terpenes. 
•istiii.ifii.u   ol   a  wood  coming  from  the  Dutch   Baal    Indies 
and  designated  Raaamala,  Schimmel  &  Co.*  obtained  0.17  p.  ■'.  of  a 
iil,     At    ordinary    temperature,   fchis  "il   is  ,i    light    i-imwiu.mIi. 
tea.   which  melts  between  M«> — 4<i°  mid  tlie  mlm-  of  which 
miunds  alike  of  cinnamon  and  rhubarb.     Tin-  principal  constatueul   of 
u  cnystalline  substance  which  melts  at  54—56°.    It  is  probably 
a  ketone  since  i>  combines  with  hydroxylamine  bo  s  crystalline  compound 
100—107°.    The  other  constituents  ol  tli«>  oil  are  liquid. 

kccording  to  .i  communication  by  Dr,  van  KomUurgh  of  Bnitensorg 
.    .-/.-<  is  mil  niiiv  applied  to  the  genuine  but  rare  rasa-main 
ittjngiu   excelfut   Nor    {Liquid&mbar  ulti/igiB    Bl.,    Family    H/mi.-i 
I    but    also  to  different    Indian  drugs,   namely   to   the  liquid 
from  Liq.  oritmtnh  i  Getah  RaeamaJn)  an  well  as  t<>  other  fragrant 
•  d  in  the  fmgranl  wood  from  Cauarium  microc&rptim  Will,!. 
t&'a/u  Rm*amal& i. 

oil  distilled    by  licbimmel  A  Co.  was  derived  from  any 

the  above  m I  trees  is  uncertain.    Possibly  H  may  have  been 

i  aloe  or  eagle  wood  (Ger,  Aloebolz)  from  AqaUkuw 
itoxb.  which  is  sold  in  the  Indian  markets  .is  Kejv  taJr&a  and  the 
ttic  rhubnrhdikr  odor8  of  which  corresponds  with  thai  of  t li«* 
d  dial  died  by  HfhimiiH'l  &  t'o. 

170.    Oil  of  Spiraea. 

Oil  the  flowere.     In    1835    PagenstecheH  obtained   >i| 

In-  flower*  ol  Spiraea  ulumriu  L.  a  small  amount  ol  "il 
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heavier    than    water    which     he    gave    r.i     Lot-wig1     for    examination. 
Dumas-  (1889),    tO    \vlnnii  flic  oil    was    BhOWU,    PCOOgnised  its  -dmilarif/. 

with  the  salicylic  aldehyde  obtained  from  wufiein  by  Piria  shortly 

lCirliriL!:t    iis;!l»|    verified    Dumas'    .surmise    by    showing    thai 

aldehyde  is  - oj  the  two  op  throe  volatile  substances  ■  ■>  wafc 

is  composed.    E/ttling  had  obtained  n  yield   of  0.2  p. 
distillation  of  the  flowers.    According  to  \\  ii-kc  »   (1852)   the  cult 
variety  produces  a  larger  yield  than   the  wild  plant.     Tbi 
than  water  and  congeals  completely  at  —IN  to  —JH°. 

The  investigations  ol  Schneegans  and  Qerock"  (1892)  liavi 
that    besides   salicylic    aldehyde    (formerly    known    as    spiroyl    hydiikv 
spii'Mi-ii-    arid.     sali<yl     hydride,    Hpiroylie    or    spiric     acid)    the    oil     tJm 

eontain.s    methyl    -.-ilirylate,    also    trans    of  ln-liotropin    <  pipenaial  I  ..:. ' 
vaaillia.     Erttling  had  also  found    ;i    sin;ill    amount    oi    White, 

matter  of  a   pearly  Instra  (paraffin?)  and  an  oil  of  the  compo 
i-iu  (terpene  or  sesquiterpene?).    According  to  Schneegans  and  G 
ihi'  Oowera  do  not  contain  salicylic  aldehyde  as  saeh,  hut.  an  unknown 
substance   (no!    saBcra,    however,  as  supposed   by  Buohner*)  wfakfa 

decomposed     ilurinv:     i  In-     process     of    distillation     by    B     iciment 

addition  '-I  methyl  salicylate,  the  flowers  contain  free  salicylic 

Oil  from  the  roots.    The  statement  of  Wicke,   th 
of  Spiraea  aZm&rza  L.  contain  salicylir  aldehyde,  is  incorrect. 
bo  Nietzki7  (1875)  the  nil  ionsists  principally  of  methyl  salii 

traces  Oi  another  substance,  probably  a   hydrocarbon. 

Oil  from  t  lie  barb.     In  the  distillate  from  the  herb,   Wicks 
shown  the  presence  of  salicylic  aldehyde. 

&OCOrding  bO  Wicke  the  herb  of  >'.  'H^itnt.i.  S.  lohntu,  S.  tili}»-n<}.: 
: 1 1 1 •  1  the  Hoovers  of  N.  urnnrus  yield  salicylic  aldehyde  upon  distill 
The  herb  of  .S'.  nrunruK,  the  (saves  of  8.  japonics,,  the  herb  and  I 
of    N.    soHiifnlin     yield     hydroeyunte     acid     but     tlO     salii 

Neither  aldehyde   nor  acid    were  found   in   the   oil  from  S  /."-i 
S.  aontitblia,  &  ulmlfolia\  and  &  opatifbUa. 


'.  Y'lwgead.  Ann..  30.  p.  8n3:  Pharm.  OiUrnlbl.,  ISM,  p.  12fl, 

I.hliitrn  Aniiiili'ii.  2«,  p.  80S. 
»i  Ueblg'a  Aitnalen.  M,  p.  BOO:  US,  pp.   L,  -'J. 
IJ    I.IiIiIk'h  AiinaU'ii.  B8.  p.   175. 

»)  Ji.iirn.  0.    I'linrui.  f.  Elaaaa-LoUir.,  l'.».   pp.  H  ftnd  55.     Ab*er.  .I&hrrab.  I.  Pharw 
L89S,  [>.   l«4. 

«.)  LleMg'H  Aunali-n.  MS,  p.  SS-I . 
Lmhlr  (I.  Phurin  .  i'."' 
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171.    Oil  (Otto)  of  Rose. 
Oleum  Ko*ariii)L  —  Jtownftl.  —Essence  de  Rose. 

Hibtokv.    Since  the  earliest  periods  the  ehiinn   and  frngnme 

•ose  1 1 ;  1 .-.  led  to  its  appreciation  and  use.  This  is  shown  by  the  entire 
>lder  literature,  and  d  fill  the  flower  perfumes  that  from  the  rose  baa 
ihvnvs  received  preference.  In  Chinese  and  Sanskrit  writing  the 
ragTanee  of  the  ron  is  much  praised.  Fats  and  oils  saturated  with 
be  rose  peerfome  have  Iwvn  uwil  since  earliest  antiquity  in  perfumery. 
riin>  Aphrodite  anointed  tin-  - !■■: i <  1  1  >■  •« i v  01  Hector  with  rose  oiL  The 
Jreeki  and  Romans  celebrated  anniially  n  rose  festival,  at  which  the 
rravi-s  of  the  dead  were  decorated  with  roses  and  their  tombstones 
rare  anointed  with  rose  oil.  Of  the  various  flower  cults  that  of  the 
■uses  tins  liff-n  the  most  eminent  since  antiquity. 

The  earliest  description  of  the  method  of  preparation  of  the  oil  of 
■oss  of  ohe  fniciriits  is  Found  in  the  writings  ol  Dioscorides.  it  was  an 
inauatiseil  fatty  oil  ns  were  the  majority  of  the  toee  oSfl  of  the  middle 
tges,  Bneb  as  Oleom  rasanrra,  0.  rosutum  or  O.  roseeenm,  etc, 

Aside  triMii  apocryphal    IN'  ind   oriental  traditions,  the  earl  if  *1 

lefinite  directions  for  the  preparation  of  roses  and  the  use  of  the  distil- 
Sfce  i-  found  in  the  writings  of  the  Arabian  historian  Ibn  t'haldun. 
le  mentions  that  daring  the  eighth  and  ninth  centuries  rose  water  was 
m    importaal    article  of  commerce,    beinjj  I'cirr  rnr  as  China  and 

ndia.  In  fl  codex  of  ceremonies  of  946  by  the  East  Ihuiiaii  empSTOf 
JoDBta.ii Tine  VII.,    Persian  rosewater  is  mentioned  as  ,1    toilet  water.     At 

be  beginning  ol  the  tenth  century.  Nonus  Theophfuiesi  the  physician 

if  emperor  Michael  VIII..  recommended  and  used  rose  water  Bfl  B 
oedk  anient.  Avenzoar,  the  physician  oi  the  calif  Ebn  Attalir  of 
ilorocco,  who  lived  at  the  beginning  of  the  twelfth  Deatnry;  also  his 
sontempornry,  Joannes  Actuarius,  a  physician  of  <"< mstaatinople.  used 
on-  water  as  an  ophthalmic,  and  rose  sugar  as  an  internal  remedy. 

During  this  period!  Persia  seems  to  have  supplied  most  of  the  rose 
rater.  During  the  fourteenth  century  it  was  also  exported  from  Meso- 
potamia. Alter  the  prime  ol  the  levant  commerce,  the  Portuguese  and 
)utch  were  the  principal  carriers  Of  goods  between  Aden,  the  ports  of 
he  Persian  buy.  India  and  the  Occident.  Hose  water  constituted  one 
►f  their  principal  articles  of  merchandise.  Din-inir  the  tenth  century  the 
lisrillatioii  of  roses  was  introduced  into  Spain  by  the  Arabs, 

Throughout  the  middle  agee,  the  distillation  of  rose  water  seems  to 
lave  been  an  important    industry   of   Persia.     Unless  Strongly  alcoholic 
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wini*  was  used  in  the  process,  one  would  expect   thai   in  the  distSllai 
■  it    targe  amounts  of  rose  water  the  separation  of  c > I L  of  roes  ;ii  low 
temperatures  In  the  form  of  o  butyracwraa  mass  hod  baen  noticed  at 
early  il;ii«'  inn]  probably  user]  to  perfume  fats  ami  fatty  oil 

The  lirst    stateun-uts  <•<  nii-iTiiiiii:    KM6  oil,   Which  ]»  ttsiblj   ret  I 
distilled  oil,  is  found  in  the  writings  of  Mesais,   awl   in   the  aJmaiHV 
Sarin  tor  the  year  '.>ni.  ahii-h  mentions  the  time  suitable  tor  tin  | 
paratioa  of  rose  water  and  a  rose  preserve,    In  his  i  'ompendiutu 
tariorum  written  about   the  middle  of  the  nfTi^enth  century,  Lui  of 

Asculi,   the  body   physician  of  a   prince   of  Tareutom,  deacrfboa 
distillation  of  roses  for  the  preparation  of  pom  wato  o3 

According  to  b  statement    by    Langles,    distilled    roae   oil    is 
definitely  mentioned  in  kfbbamroed  Acheni's  history  of  the  grea 

of  1  525  to  L667;  also  in  tlie  im rials  of  the  Mongolian  empire  writ!*- 
.M.iiiiir.i.  a  Venetian  ph\ siriuii  wlni  li v.'il  to  wars  in  India.     L'nquw 
mention  of  t.he  butyrnceous  oil  of  roes  is  made  in  1574  by  Hieronyms* 
Ruben*,  body  pfoyaieian  of  Pope  damans  III.:  also  in  the  writing) 
Porta  of  tin-  year  1568  and  again  in  1604. 

In    tlie    apothecary    tax-ordinaneea    of    Worms    of     1582 
Fi;iiikmri-nn-i  hr -M.iiti   of    I'.ST,    Olnuti    rosanim    verum    is    im 
in  tli"  lisi  of  distilled  oils.    A l>« ait  the  same  time  Angelas  8aJa  deacriba 
the  distillation  of  rose  oil  and  designates  if   Btrikingly  aa  eanaHai 
pluguidine,    tnat&r   Bponn&tia    coti.      In    bin    Pharmacopoeia    of    I 
Schroeder  enumerates  the  oil  under  the  OJea  daatftZaia  moitasofia 

Dp  fn  iln'  seventeenth  century  and  beyond,  however,  r 
ally  seems  to  have  supplied  the  market  with  roae  water  and 
In  tin'  COHT8G  of  Mil'  century,  however,   the  cultivation   Of 
rhr   oil    industry  spread    to  India,  Arabia,  Tunis.  Algiers,  ami    Morn*    • 

bo  the  south,  also  to  Asia  Uinor,  Turkey  and  Bulgaria  to 
(hi   the  island  of  Chios  alao  considerable  roae  oi]   waa  die 
beginning  of  this  century,  which  entered  commerce  ria  Smyi 

The  cultivation  of  roses  in  Bulgaria,  which  became  of  su<  h  im] 

<■  in  later  years,  was  liejrun  nhoi.ii    the   beginning  of  the  HPa 

oeuturji    li  Beams  in  about  eoinriiti-  with  tin-  founding  of  Kezanr/1 
city  on  the  southern  slope  of  the  Balkan  mountains  in  East  Roumelia.  It 

-  not  until  the  nineteenth  century,  however,  that  the  rose  ind    - 
Bulgaria  lux  Inn^-eri »ns  i'i .mpetitor  of  tin-  Persian  rose  diatillat 

In  recent  pears  Bulgaria,  in  turn,  has  found  successful  competHoi 

<ierruMiiv  Mini  France. 
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Btaoe  tin*  fourteenth  century,  roes  water  and  with  it  small  quantities 

i  if  rut*"  oil,  have  Ih'i-11  distilled  for  popular  and  medicinal  HBO,  aba 
perfumery,  in  the  in » r-t  1 1  European  «-'juiiti  i«-s,  i^i"-ii:iiiy  in  France,  Gonnany 
.iii-l  England.  The  amount  of  nil,  however,  was  ao  small  Unit  row  oil 
was  iin iM ly  DOUh-rt  from  the  orient  and  later  from  the  Balkan  states. 
The  cultivation  of  roses  for  the  purpose  of  distilling  rose  oil  on  a  large 
scale  was  begun  in  France  about  the  middle  of  tbia  century,  fo  Germany 
in  188a.1 

The  b%h  priee  of  n  w  oil  and  the  eaHe  with  which  it  ran  be  adulter- 
ated seems  bo  have  brought  about  adulteration  in  Persia  iii  the  course 
of  the  seventeenth  century.  Bngelbert  Kaempfer  from  Lemgo,  who 
traveled  in  Persia  in  the  yean  L689  to  1684,  mentions  thai  rasped 
sandalwood  is  added  to  as  in  the  process  of  distillation.    This 

obeerrattoa  was  verified  In  1787  by  Archibald  Kefr  in  Cfaatra  in  the 
Ramgur,  whereas  Poller  observed  in  Cashmere  during  the  same  year 
iluit  in  this  country  not  sandalwood]  but  the  hragranl  Indian  <rras8 
(Andropogon)  is  added  to  the  roses  tor  distillation 

Aside  from  its  use  daring  antiquity,  the  use  of  AndropogOB 
BcboenaDthBB  L.  for  the  purpose  of  adulteration  Of  row  distillates, 
dates  back  more  than  a  century.  As  .i  more  convenient  adulterant, 
pahiiiirosn  oil  is  more  recently  need  in  plan-  of  the  grass  from  which  it 
is  distilled  in  India. 

\i    an  early  |ieriod  oil  of  rose  was  used  as    a    perfume  and.    fillet  I    in 

fancy  flasks,  became  a  nun-h  sought  for  article  in  the  bazaars  of  Con- 
stantinople, Smyrna,  the  levant   and  ti atdre  orient.    The  demand 

being  greater  than   the  supply,  both,  manufacturers  as   well  us  dealers. 

early   learned    to   inn-ease   the  supply   in   a    manner   profitable   to  them- 

The  former  added  palmarosa  oil  to  the  roses  in  tin-  prm-Ms*  of 

distillation,    the    latter  still    further   diluted    ii    with    indifferent    oils   and 

spermaceti,  the  latter  being  necessary  to  maintain  the  proper  congealing 

point. 

OaXOOT.  Only  a  few  of  the  7,000  cultivated  varieties  of  roses  are 
I  in  the  production  >>f  the  oil.  For  the  purpose  of  distillation,  hand- 
some uppeurrmee  is  o!  less  importance  than  hardiness  and  a  rieh  yield 
of  flowers,  Both  these  qualities  are  possessed  by  the  Rosa  dumaaoevs 
Miller,  uliieh  is  eultivuled  in  tin-  Unlkan  pro\  iiiei-s  and  in  recent  years 
also  in  Germany  for  the  production  of  rose  oil.  This  variety  does  not 
ir  wild,  bur    is  a  product   of  cultivation  and  originally  in  l*-en 

a  hybrid  between  R.  galScs  and  R,  sAfliaa. 


i>  Vhanii.  HiiihIncIiiiii,    IS,  p.  02. 
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The  Bulgarian  rose-plant  is  armed  with  numerous 
recurved  prirkles.  Tto  glabrous,  obtuse  three  paired  lateral  lenhVts  ami 
the  terminal  teafltl  are  pure  bright  green,  tin-  calyx  smooth  and 
slightly  primrose.    In  many  iraaoii  the  ordinarily  racemose  clusn   - 

.is  twenty-sevan  Bowers- are  alraosl  cymes.    In  bhe  fully  expaseM 
condition    the   roses   attain   ;i    maximum    width    of   7   i-i 

double,    they    are    nevertheless   provided    with    numerous    BtW 

large  yellow   anthers.     In   many  flowers  the   outer   petals   are 
white,  becoming;  redder  and   redder  toward   bhe  center  and 
most  favorable  conditions  chiefly  pure  rose-red. 


:> 


Bulgarinn  Rose  Oil  Distilling  Apparatus. 
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In  Bulgaria  and  in  Germany  the  roses  are  <rrown  in 
hedges,  abort   the  height   of  a   man.     In  Bulgarian  white 
is  planted  bo  indicate  the  divisions  ol  the  rose  fields.     It   is  said 
an  oil  «'f  poorer  quality  which  ie  richer  in  stearoptene, 

in  southern  France  R.  centifoUa  L.  i-^  principally  cultivated  for  tl 
production  of  rose  water  and  rose  pomade.     It   is  planted  in   rows  bd 
toranfl  leu  dense  and  lower  hedges  than  the  I tnl-.n^iu.    n   is  m 
which   apeciee   of   row   wbm   cultivated    in   ihe  famous  rose 
Schiraa,    Possibly  ii   was  It.  gaffica,  the  dried  i  which  an 

bo-day  exported  from  Persia  in  targe  quantities. 

In  India  where  roue  oil  distilleries  have  existed   for   two  centuries 
Miir  uii  The  Qanges  and  in   other  places  of   Mental,   ft.   ilam 
is  likewise   used.     The  oil  distilled   ih.-iT.    however,   is   never    pure, 
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always  contains  sandalwood    oil.     A*  already  Bbated,    the   lum  si* 
generally  ilistilli-ii  with  sandalwood. 

Pboduoxxok  of  ltri.iJAKiAN  Ron  Oil.    The  pose  stills  used  in 
simple,  and  are  to-day  mncb  tfin  -  tin-  ones 

DJ  Ihiur '   .'!i»  years  ago, 

The  copper  *tiil  iL.-imhirt  of  L10  liters  capacity   pb 
or  Atom-  (,Hg.  74  i  which  i«  heated  by  wood  from  tin?  near  forests  of  the 

mountains.    The  conical  still  i*  1,1  m.  high  ami  provinVii  with  hand 
s  bioli  li  sac  be  removed  from  the  ftre-place.    The  middle  diameter  of  ths  Ml 
is  OJB  id.,  at  the  seek  it  Is  D.3fi  m.    Tin-  li.-im.-i   vrhJca  is  n.:t  m.  high  and 
which  has  i in-  form  of  a  toad-stool  fits  closely  i"  the  neck  of  the  \><><i 
still.    Ths  joints  an  mads  (sigh!  ^.\' i t  il ■  clay  and  strips  of  cloth.    Tic-  bsl 
ded  with  an  exit  i ul m-  which  is  inclined  to  the  ground  at  an  angi- 
uiid  which  connects  with    the  condenser   nil-    »ro|s»r.     The  latter  is  si 
about  BS  thick  as  a  thumb.  9JS    m.   long  an  through  a  tub  of  (»ak  ur 

beech  wood  filial  with  water.    The  sooting  water  is  conveyed  by   men 
wooden  gumr. 

A   number   of  these  stills    ate  usually   mounted   under  i shed.    tv* 

apparatus    iis    eliargeil    with    10  k.  of    frenhly    picked    roses    anil    7~     I     of    want 
The  distillation   in  con  tinned  until  two  five  liter   Haflka   ate   filled    with 

<li-i iiijit+.,    TIih  water  rsmatning  in  the  still  is  need  for  the  next  ehc 

cceding  that   is   irrational    iiiitsinm-li    as   the  salts   and  extractive  matter   whkk 
accumulate  auinol  be  without  inflnense  on  the  deficate  perfume 

When  a  suflleltot   amount  of  rose    water    bos    accmnnlated,    to    L  a/* 
tranHferred  to  B  Ktill  and  .'i  I.  bjm  distilled  off.    This  second  distillate  is  at  fli>r 

a  white,  turbid  liquid,  which  bei< •*  i-li-..»r  ii| standing,  the oily costStitseBli 

separating  at  tin-  Bnifaoe.     For  the  separation  of  the  oil.  a  hiiio.II  fom  ■ 
instrument  of  tin  iH  employed  in   Itulgaria.     The  tube   han   but   a    v> 
opening  through  which  the  water  will  pass  but.  not  ths  ssmf-oongeaJ 
according  to  onTsUable  and  improbable  statements  B,000  k.  of  Bowst 
1  k.  of  oil  in  Bulgaria.     In  all   probability  a   much   larger  quantity  o(  room  it 
necessary,  though  8,000k.  o!  Bowers  with  a  sulHcient  amount  of  palmart*An<i 
may  yield  l  k.  of  Bulgarian  rose  oil. 

After  the  oil   (Bulgarian   Giiljag)   bas  received  anotliei 
palmarosa  oil,  which  for  this  purpose  is  exposed  to   the  sun   in  si 
riishrs,  bv  ill.-  broker,  it  is  transferred  to  the  well  known  Mimed  eoppM 
(tasks  \l'st upturns)  ami  is*  brought    into   the   market    as    linl- 
oil.     The  designation  Turkish  is  an  longer  correct,  far  in  Tm 
rose  "il  is  disi  iUed. 

PjtODI  i  tion    of   German    Robk   Oil,     The  ftrsl  attempts  bj   S 
mel  &  CO.  to  distill  rose  oil    on    a    l.n ■■:■■   scale    were   made    in    1>- 

i         Rosa  centffolin   L.  from  the   neighborhood    of    Leipzig 


it  N'riK-H  .Inlirliiii-li  fflr  Phnrmm-lc  nml  vprivnn.Hr  I     .    i    i     27     p     1        Mwtr     ' 
t.  Plmnii.,   LB8T.  p.  880, 
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In  L888  t  1 14-  firm  obtained  a  considerable  number  of  rose  bushes  from 
Bulgaria  which,  by  skillful  treatment  vrsn  rapidly  multiplied.  At  the 
hi  time  35  hectares  <  =  n(>.4  acres)  are  being  cultivated  with  this 
rose  variety  near  Milt  it  z.  n  station  12km.  From  Leipzig  mi  the  Thuringian 
Ft.  K.  The  detrimental  influence  of  the  transportation  on  the  Freshly 
picked  rosea,  made  tiuir  distillation  mi  the  spot  .i  Dooeeaity.    Now  than 

ada  in  the  midst  o!  the  rose  plantation  a  large  Factory  buihling 
equipped  with  the  best  modem  apparatus.    The  Freshly  picked  roses  are 

onee  taken  bo  the  large  copper  stills,  which  have  a   capacity  for 

00  k.  oF  rosea  in  addition  to  the  requisite  amount  of  water  iu>.  no, 
p.  M  ».    Prom  5,000  to  6,000  k.  yield  I  k.  of  oH 

li  goes  without  saving  that  here  Tin-  crudities  of  Hie  Bulgarian 
process  an  qoI  tolerated.  The  stills  aw  not  beated  with  direct  Bra  but 
with  steam.  For  every  new  charge  of  rows  fmsh  Stater  is  OSed  and 
the  oil  is  collected   in    a  caacade-tike  series  ol    Florentine  flasks  like 

.-li  other  oils,  (iwinu  lu  the  ^renter  care  exercised,  the  odor  ol  I  he 
man  oil  is  by  far  superior  to  that  of  the  Bulgarian  oil.  Although 
tin-  Btearoptene  content  is  much  higher,  the  intensity  of  Its  odor  is 
again  as  great  as  that  of  the  latter.  A  product)  similar  in  intensity  of 
odor  mtd  Btearoptene  content  to  the  Bulgarian  rote  "il.  is  the  rose 
gemoio]  "I  Bchimme]  &  Co.  which  iM  made  by  distilling  2,500k.  of  fresh 
sa  witft  1  k.  of  ]>ure  geraniol. 

Properties.  The  commercial  Bulgarian  rose  oil  w  light  yellow  in 
color,  and  .~--  on.-l  Snu-s  has  a  greenish  tint.  At  21—  2 a0  il  is  of  the  cnu- 
BiBtency  ol  Bweel  almond  oil,  has  a  strong  odor  of  fresh  roses,  and 
a  pungent,  balsamic  taste.  Ai  about  18— 21"  ai-icular  crystals  OT 
shilling  crystalline  taminae  separate  out.  which,  on  account  of  their 
lighter  sp.  -t,  collect  in  the  upper  portion  of  tin-  nil  mid  coat  the  sur- 
face uith  b  1 1 1 i b i  film  that  readily  parts  when  the  nil  is  disturbed. 
When  cooled  the  oil  congeals  to  a  translucent,  sofl  mass,  which  is  again 
liquifled  by  the  warmth  of  the  hand. 

The  sp.  gr.  varies  as  n  rule  between  0.855—0.870  at  20°,  being 
lowered  by  a  higher  Btearoptene  content.     The  oil   is  slightly   laevo* 

gyrats,  an  =  up  to  —  40.1  On  account  of  the  difficultly  soluble 
paraftiiiH  which  rose  oil  contains,  it  yields  mi.lv  turbid  mixtures  with 
even  very  large  amounts  of  90  p.  c,  alcohol  The  liquid  portion,  the 
Dsd    oleoptene  forms  a  clear  solution   with   To  p.  C  alcohol.     The 


«)  Daur.    who**   &taTemi?iitn,    Icnvevar,    are    DOt   always    reliable    fconip.    p.  480), 
fomxl  a*  =  +  4°. 
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saponification  number  is  10 — 17.  Rose  oil  has  a  slightly  acid  reaction, 
its  acid  number  being  0.5 — 3.  For  this  reason  the  test  of  the  German 
Pharmacopoeia,  that  the  chloroform-alcoholic  solution  should  not 
redden  blue  litmus  paper,  is  untenable.  The  temperature  at  which  the 
rose  oil  begins  to  congeal,  the  congealing  point,  lies  between  15  and 
22°,  mostly  between  17  and  21°.  The  stearoptene  content  varies  from 
10—15  p.  c. 

On  account  of  its  larger  stearoptene  content,  German  rose  oil  from 
Rosa  dunmsi'pna  Mill,  is  at  ordinary  temperature  a  greenish  mass  inter- 
mingled with  crystals.  The  odor  is  much  stronger  and  more  persistent 
than  that  of  the  Bulgarian  oil.  The  congealing  point  lies  between  27 
and  37°,  thesp.gr.  between  0.845—0.855  at  30°;  «D=+lto  —  lc. 
The  stearoptene  content  varies  between  26 — 34  p.  c. 

An  oil  distilled  in  Leipzig  from  Rosa  centi folia  L.  had  the  following 
properties:  sp.  gr.  0.8727  at  25°;  «d  =  +  0°49';  congealing  point  +  2S: 
saponification  number  7.8. 

According  to  Dupont  and  Guerlain1,  two  French  oils  distilled  in 
1805  and  1890  had  the  following  properties:  sp.  gr.  0.8225— 0.8407 
at  30° ;  «D  at  30°  =  —  0°  45'  to  —  8°  3';  stearoptene  content  35  and 
20  p.  e. 

Composition.  Shortly  after  the  introduction  of  elementary  analyst* 
the  first  combustion  of  rose  oil  and  its  stearoptene  was  made  by  Sans- 
sure2  in  1820.  A  second  analysis  was  made  by  Blanchet3  in  1833. 
The  analysis  of  the  oil  merely  indicated  that  it  contained  oxygen,  that 
of  the  stearoptene  that  it  was  a  hydrocarbon.  Blnnehet  supposed  th- 
latter  to  be  a  terpene,  OioHio.  whereas  Fliickiger4  in  1869  first 
recognized  in  it  a  representative  of  the  paraffin  series.  The  vapor 
density  determination  made  by  Power5  in  Fliiekiger's  laboratory  indi- 
cated the  formula  C10II34.  Baur,8  who  has  made  numerous  observation* 
on  the  distillation  of  row?  oil  in  Bulgaria  and  who  made  detailed  reports 
in  1807  and  1872.  claimed  that  the  odorless  stearoptene  could  be  con- 
verted into  fragrant  oleoptene  by  oxidation,  and  also  that  the  rever* 
reaction  could  be  made  to  take  place.  Later  investigations,  however. 
have  not  confirmed  these  statements.  About  the  same  time  (1872i 
Gladstone"  examined  the  liquid  portion  of  the  oil  and  found  its  boiling 

•1  ('inapt,  rend.,  123,  J).   750.  •'•)    I'hnrinakognoHle,  3rd"  ed..  p.  17". 

»>  Ann.  dt'Chlm.  et  PhyH.,  II.  I.'t.  p.  :(.'S7.  «>  Nmion  Jahrtt-   f.    Pharni..  27,  p.  1: 

si   MetitR'H  Aiinul.Mi.  7.  p.   154.  28,  p.    UKI. 
+  i  I'liurm.  Journ.,  II,  10.  p.  147.  7>  .lonni.  (hem.  Soc..  25.  p.  12. 


point  to  he  2115°.  The  first  detailed  Investigation  wan  made  by  Eeknrt  ' 
in  1880,  who  showed  that  the  principal  constituent  of  both  Unitarian 

and  German  rose  nil  was  an  alcohol  f  ioHisO,  to  which  he  gave  tin-  na 

rhodinol.  Although  he  ascertained  the  great  similarity  between  the  netl 
alcohol  and  geraniol.  he  deelaivd  the  tun  to  lx>  distinct  and  suggested  two 
formula*  indicative  ol  their  difference.  Like  Gladstone,  he  found  She  boiling 
point  of  the  rhodinol  to  be  '2 llj°  (instead  of  220°)  and  it  is,  no  doubt,  dm 
fd  this  reason  that   Eckart  did  not   reeojjiiisce  the  geraniol  as  such. 

Shortly  afterward  fin  181K-H)  Mnrkowuikoff  and  Reformatzky a  claimed 
that  the  principal  eomstittient  of  Bulgarian  row  nil.  in  which  thfij  - 
the  oame  roseol,  had  flu*  formula  C-toHauO.  At  the  - ■  tdme,  how- 
ever, Barbier3  arrived  at  the  conclusion  1 1 1 : i r  Ki-kurt's formula  DlftHisO 
was  correct.  3*bia  was  farther  confirmed  by  TSemaan  aad  Semmler4 
who  recognized  the  identity  of  Eckart 's  rhodinal  and  citral,  the  aldehyde, 
CjoHieG.  CONSSpoiuSing  to  gcrnnio!.  These  differences  led  Bertram 
and  Gildemeister0  to  take  up  the  investigation  of  rose  oil.  They 
ned  tlii!  the  principal  constituent  of  (Jerinan  as  well  jih  Bul- 
e-ariau    rose    nil    is    geraoiol,     tlie    alcohol    CioHifiO    (b,     p.    929—480°) 

OVered  by  Jacobsen  in   1M70  in    pnlniarosa  oil.  and    that  "phodinol" 

is  impure  geraniol.0 

However,  gerauinl  is  not  the  only  alcohol  contained  in  roue  nil, 
Hesse''  (1804)  expressed  the  ennnise  that  the  alcohol  ••reuniol." 
OxoHfoO,  found  by  him  in  the  pelargonium  oils,  might  also  be  con- 
tained in  rose  oil.    Ticiuiuni  and  Sehmidt*  demonstrated  bhe  identity 

Of  "ii'imiol"  with  citfonellol,  the  reduction  product   of  eft  ronellal. 


mini 


•■   \ech\\    6.    I'linriii  ,  890,  |>.  ."555;  aluo  Berielite.  24,  p.   1908;    I'oleck.  Berlehie,  38, 
p.  8654. 

-i  foam,  r.  prakt,  Cheat,,  tl,  M,  i».  988, 

*)  "V,ni|iT.  rend.,   117,  p.  177. 

*i    Berirhte,  !>»;.  p.  9788, 

ini    1.   prakt.  I'heiii.,   It.  IB,  p.    IBS. 

«)  An  to  whether  thin  alcohol  I*  to  hi-  designated  "jceranlol,"  the  name  aliened  to 
it*  iliwt)varer,  or  "rhudlwd,"  tnt'  name  HiigKPBted  by  Eckart  tnr  the  1ni[itire 
compound,  tuirt  given  rtw  to  n  lively  controversy.  Without  entering  upon  this  dis- 
cnMinn,  u  mere  reference  to  the  literal  nre  will  liere  tie  made:  H.  Krdmaiiu  &  HiMh 
"Zur  KfnrilnlHH  'leu  ItlmdiluilH  und  Oerouloln."  Journ.  i.  prakt.  Cheiii.,  II,  58,  p.  t'J  , 
Bertram  A  Otldenutaer, :  "Uebor  ichodni'd  und  Oeranlol."  Journ,  I.  prakt.  Chew..  II, 
VI,  [i.  225;  A.  Heiwe:  "OslMI  ille  rermelntlli  lie  Irlentltut  von  Kliodlnul  unit  Oernrilni . " 
.Touni.  r.  prakt.  Chem.,  II.  58.  p.  238;  H.  Erdninun:  "Unteniuchungen  ttber  die  Be- 
stmidtheile  de«  Kohith'iIh  und  verwandler  iOi.i  lt-<  Ii.t  Ode."  JootBi  f.  prnlct.  Chem.,  II, 
"•'".,  p.  1  ;  Bertram  Jc  UHdennMster:  "Die  Heat  and  thetle  dea  Koeanoln  und  verwandter 
bthertaeher  Oele."'  Journ.  t.  prakt.  (lu-ni.,  II.  5(5,  p.  508;  Th.  Poleck:  '  Zur  Rlimllnol. 
frage."  Journ.  I.  prakt.  Chem.,  n.  86,  p.  518;  Butehte,  at.  p.  2W:  Bertram  a  (Hid* 
metater:  "Zur  RhoiIInolfrage."     Bertchte.  81,  p.  7"4B. 

?»  .lourn.  I.  prakt.  Cheni,.  II,  :>".  p,   I  7 J. 

»»   Berichte,   2"J,  p.   !>22, 
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As  already  stated,  tin*  greater  portion  erf  rose  oil  1 1 
H  ljn-  stearoptene  in  removed  by  dissolving  the  oil  in  dilate  aloofe 
i.\   r/acuura  distillation,  bherdremBinaan  oil  which  distjUls  m 
I  >n '.ssi i  it   between    928— 332*.     When   treated  with  carefully  dried 

liunh    powdered  milium  chloride,  this  nil  solidifies    i<>  a  solid   roam' 
<>\  gpranioi  r/iii-iuiii  chloride.    This  i«  freed  from  oil  by  washing 
ether,  pstroisoai  ether  or  bsnsene.  mid  then  ilecomposeii    with   wa 
yielding  chemically  pore  geraauoL1     For  the  identification  of  _ 
the  well  crystallising  diphenyl  urethane  derivative  (m.  p.  s:?— m:i  •  - 
covered    by    Krdmann   and    Huth-   can    be  employed.     Properties  nod 
derivatives  of  gyrnniol  are  described  mi  p.   \:\2. 

The  seoosd   alcohol,  the  1-oitronellol,  is  quantitatively  ol  less  ha- 
portanoB.     Tiemanu   and  Schmidt8  estimate   the  amount    in   Tori 
i  use  oil  bo  be  about  20  p.  e.    For  the  identification  and   ieolatiot 
oitronellol   phosphorus  trichloride   is  allowed  to  sd  on  a   well  cooled 
ethereal    solution   of  I  he  alcohols  of  rose  oil.      The  geraniol    i- 
converted    partly    toto    geranyl    chloride,    partly    into    hydro.. ni. 
whereas  tin-  eitronelhi]  is  «■«  inverted  into  :i  citronellyl  chlOTO] 
arid,  which  ean  \»-  removed    from  the  ethereal  solution  by  ehakil 
caustic    so. In    solution.      The    aqueous  solution   of  this   (ritronaUyi 
ester  is  shaken  oof    with   ether,   aaponitied   with   strong  caustic  sods 
solution,  and  the  free  eitronellol  distilled  with  water  vapor. 

Th<-  mo  alcohols,  geraniol  and  eitronellol.  occur  in  toss  oil  princi- 
pally in  the  five  slate  and  only  in  small   part  as  ester.     'I 
of  Bulgarian  rose  oil  contains  about  9Q  p.  c.  of  alcohols  (calculated 
I'li.Hi.sU).     Normal    Hul-rnria.n   oil,   iui-ludirijr  the  stearoptene, 
on  an  average  2.5— 3.5  p.  e.  of  ester   (calculated  as  geranyl 
Haniple  of  German  oil  contained  •'!  p    C 

According    to    Dnpont     and    (.iiierlain  '     (1896)     the    ei 
polarized  light  more  than  the    underlying1   alcohols.     The    liquid    por 
of  a  Fremh  oil  which  deviated  the  ray  of  polarized  light  10°  80* 
left,  after  saponification  bad  an  angle  of  only— 7°  55'.    The  acids  wl 
up-  probably  partly  combined  with   geraniol,   partly    with    cifa 
have    not    yet    Ihhmi    invest  iga ted.      Dnpont    and    (itierl 
opinion  that  the  esters  pluy  an  important  role  in  the  production  ol  U* 
rose  iMTfume. 


•  )  Bertxnin  A  (Jlld«mel*ter,  Inc.  clt. 

I)  . I  mini.   T.   prakt.    Chein.,    II.   58.    p.   45;    also    TIimiiiiiiii    &  Sri. nihil.    lU-rl.  I. 
MO;   further  K.  Erdniaao.  Joitrti    f.  prmkt.  cin-m.,  II,  6S,  p.  0. 

*)    lAlC.    ill. 

■n|M.  read.,  l'Jn,  p.  7S0. 
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a-  shown  by  FliSekigsr]   the  atearoptans  of  oil  of  rose  belong 
the  series  of  paraffin  hydrocarbons,    [1  ia  not,  however,  a  tingle  iiy.in.- 

bou,  imi  consists  of  al  ieasi  two,  possibly  pi  a  Dumber  of 
homologous  paraffins.    Thin  1b  shown  l»y  I  that  on  proper  tn 

merit  iif  a  lar<re  amount  of  KTenropteuo,   fractions  melting  at  22°  add 
4o — n    respectively  are  obtained** 

The  ethyl    alcohol    Found    liv    Kek«rt     results,    ;i<<orditiir    to    S< •luni 

■in ■  I   4-  Co..*  "uh   when   the  rosea  have  become  heated  on  iii"ii-   «n\ 

from  the  fields  to  the  stills  Mid  have  thiw  undergone  fermentation* 

[nasnmcfa  ms  neither  jseraniol  and  dtroneDoli  nor  their  esters  either 
alone  or  mixed  poocoao  the  characteristic  boney-like  odor  of  bhe  rose 
i'ii.  ii  niii>i  be  assumed  that  other  substances  are  present  in  very  small 
amounts  which  assist  in  producing  the  fine  aroma  of  the  rose.  The 
different  adore  i.i'  tin-  parlous  varieties  would  seem  to  Indicate  chem 
drfierancaa, 

v,\  wi  i  \.\tion.  Since  the  danger  ol  adulteration  oJ  as  expensive  an 
nil  us  riisi>  i.i  I  is  \-.iv  vrreat,  a  nnmber  of  empirical  testa  have   bees 

Bd  by  means  of  which  it  wan  supposed  the  presence  of  for 
additions]  especially  of  palmarosa  oil  (so-called  Turkish  geranium  oil) 
could  be  detected.  Though  these  tests  were  never  received  with  much 
confidence,  their  ralue  became  even  mors  problematic  when  it  was 
shown  that  geraniol  oonstituted  the  principal  constituent  of  rose  oil 
well  m  of  palmarosH  oil.  Ii  isiniethat  some  c-hnrnHeristie  constituent 
of  tin-  palmarose  oil  oxvi  eontained  in  rose  oil  might  produce  a  particular 

■  (son  with  the  proposed  reagents  and  thus  betray  the  presence  ol  the 

adulterant.    A  recent  investigation,  boweyer,  of  palmarosa  oil  by  Qilde- 

.ii. >i    Btepban4  has  not   been  productive  ol  any  result   in  fchia 

direction,    in  addition,  it  should  i»-  remerfbered  thai   the  Bulgarians 

subject    bhe  palmaroaa  oil  to  special  treatment  before  they  use  ii   as 

ilterant.  Thus  e.  g.  by  shaking  the  oil  with  lemon  jui<-<-  and  by 
expoeing  i1  to  the  sun,  they  try  to  make  the  patmarosa  "ii  resemble 
(he  rose  "il  in  odor  ntid  other  propert  it's  us  far  us  possible. 

Besides  palmarosa  oil.  tin-  true  p-raniuin  oil  i-  nu  ndult.-rnnt 

ol  rose  oil.    If  the  adulteration  is  at  all  skillful  not  only  do  the  numerous 

pasted   oolor   reactions    with    iodine,    sulphuric    aedd,    fu'-hsin    snl- 


f....i  m. i,     4.    p.   480. 

8)   Berl.'M   v«.n  S.   A  Co.,  o.l.    1890,  p.  1 >9  —  IC/knrl .   Pup. ml   fl  Oin-rJiihi,  lOO.  'it. 

[■.rrirht   von   S.   A   i  «.  .   f  i.  I      1893,  p.  3tf. 
Ij   Ardd.   «l.  1'liiinii..  284,  p.  821. 
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phurons  acrid,1   etc.  f;iii,  imt  even  the  rational  physical  at* 
examSnal i< >n  proves  ol  no  avail.    Thia  ia  fnns-'-l  partrj    by   -|" 
similarity  ol  rose  oil  and  Its  adulterants,  partly  by  the  Eat  I 
nil  varies  especially  in  paraffin  content  according  to  climate  atmo 
conditions,  soil   and  meTlio.l  ol  distillation   bo  such  mii  extenl 
comparison   of   physical   properties  osually  proves  of  no  avail 
attempt  to  dated  adulteration. 

For  tins  reason  there  i*  no  positive  foundation  for  Khe  claim 
i  Ik-  commercial  Bulgarian  rose  oil  is  the  pure  distillate  from   bbt 

al  indications  tender  it  improbable.    First  ol  all,  the  larg 
■  ii  pjiiinai'os.i  i. ill  into  Bulgaria  create  suspicion.    Further,  tht 
differences  between  the  Bulgarian  and  German  distillates!  itriking 

and  not  to  be  explained  by  mere  reference  to  climatic  differena 
startling  is  also  bhabel  thai   Bulgarian  manufacturers  liave  rep 
exhibited  as  especially  fine  products,  oils  thai  agreed  cloeely  m 
German  distillate  in  odor,  congealing  point  and  stearopl 

Nn  the  oilier  band  the  oil  which  in.  obtained  by  distilling  2,oi 
or  roHi'H   tritfa    1    k.   of  geranioli9    cannot    i»-   distinguished    from  U* 
Bulgarian   oil  oJ  commerce.     Intensity  of  odor,  congealing  point 
stearoptene  contenl  are  alike. 

In    order    to    •runrt  I    against    gross    uihiltrration.  it> 

optical  rotation,  congealing  point,  etearopteue  content,  aaponifl 

imiiiiIh-!.   mill  i^nluiillv   | In-  amount    ol'    alCOhoHc  COnstltUSttU 

determined.    If  the  data  bhns obtained  correspond  with  those 
average  oil.  and  if  'in-  odor  is  delicate  and  rich,  it  may  he  pronouncnl 
unsuspicious,    \"  chemist,  bowever,  can  guarantee  an  oil  on  the  si 
of  its  physical  and  chemical  properties. 

Specific  gravity.    lunsnmrh  us  tin-  oil  is  partly  solidified  at  1' 
the  determination  must   be  carried  out   ;ii   20,  2.1  or  80°,     Pain 
oil  has  hut  little  effect  on  the  density;  alcohol,  which  has  been  oti 

Occasionally,     lowers    it;     sandalwood     oil,     >vlii<-h     is    added    'In: 
distillation  in  India,  increases  it. 

Optical   rotation.    The  angle  of  rotation  in  scarcely 
palmarosa  oil.    it  is  remarkable  that  the  rotation  of  the  I 
much  greater  bhan  iluit  -if  the  German  or  Bulgarian. 


'I   PftbAjOtO*  24,  [i.    270<»;    Rrrkhl    v. in    S.    A   ' 

I  iimp.    nlsii    .li-.li-riuririii.  Zi'ltuchr.  t,     mwlvt.    <hplll|i\     86,     |1 

ipi   i- .,    p 

»)   BrriHir  VOB  S.  A  Co.,  Od.  IK'.MJ,  p    66. 
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i  oagea  li  11-  point.    With  reference  to  pom  oil,  it  hi  dial  poinl 
.1    which    the   tirst    crystals  separate   when    the   oil    i>  slowly   ro 
likow,1    wlu»  eonaiden  bbe  congealing  point   as  bos  poinl    of  super- 

ttaofl  of  the  oleoptene  with  stearoptene,  determines  il  in  thefoHow- 
5  manner; 

About  i<»  oc  of  row  oil  are  introduced  into  u.  test  tube  <>i  shoal  L8  nun. 
diameter.  A  thermometer  i>  bo  inserted  dmi  ii  touches  ndther  the  bottom  nor 
li.'  si.l-'r.  of  » hi->  mi"-,  lnii  (knits  freely.  The  oil  in  the  tube  ie  warmed  4—5 
kbove  riu-  saturation  point  by  means  ol  the  band  sod  well  shaken.  The  babe 
-  il,i-n  securely  supported  ami  the  oil  allows]  to  eool  rfpontniifoiisly  iinlil  tin; 
lr»t  crystals  appear.  At  iiii*  poinl  the  temperature  is  read,  and  the  operation 
repeated. 

Tli**  congealing;  point  of  good  commercial  Bulgarian  oil  lies  as  d 
•ulf  between  Lfl  and  -l  .  boi  deviations  upward  as  wbD  u  downward 
>•  -riir.    Formerly  rose  oil  eras  valued  according  to  Its  congealing  poinl 

li'.       Ahli'ill-li    I  In-    mloi'li-ss    ]i;i|-:ir1ill     WHS     v-.'llllr|fss     t  Iih     nil     i  |i-lli,il  11  li -i  I 

jtaar  price  according  to  its  higher  congealing  point.  It  was  originally 
»nd  correctly  considered  thai  the  addition  of  palmarosa  oil  would  lower 
■in-  congealing  point.  Later,  when  the  congealing  point  was  artificially 
raised  by  the  addition  of  spermaceti,  the  teal  losl  its  significance  and 
value,    li  i».  \y  oeen  stated  that  the  genuine,  normal   Bulgarian 

nil  of  i '  '■-  probably  contains  much  more  stearoptene  than  the  oammercia] 
oils  from  thai  m  inrce. 
Bi  ea  ropl  ene  assay.* 

-.    Of    oil    on-     IwHfi'il     hi     70— SO'     wild     fit  Ml   y.    of  ?.".    p.    c.    al<-nli<.|.      WIimji 

ooled  to  0  Che  stearoptene  separatee  almost  qtiuiitit-utively,  [1  (a  separated 
by  tilt. niti. in,  again  treated  with  200  g,  of  ~~>  p.  «••  alcohol  end  the  operation 
repeated  until  it  has  become  perfectly  odorless.  As  e  rule  two  such  treatments 
pi  the  oruds  stearoptene  sumce. 

Test   for  sperniar-eti   in   tin-   s  r  i-.t  ropt  ene. 

M—  f«  g.  of  the  BtearopTeii.'  are  boiled  for  B  abort  time  with  20— 2i5  g.  i>)'  a 
"i  |».  i'..  .iliiiliolic  solution  of  potassa.  The  alcohol  is  i-vap.n-at.-iJ  ami  tin 
residue  btvatsd  with  hot  water.  Upon  cooling  um.-i  of  the  stearoptens  si-paratee 
as  a  solid  ci'Yutiilliiii-  nntt»>  mi  1 1 ■- -  .»m  ■hut:  The  alkalim-  -i.lui  i>  h,  i^  removal, 
the  stearoptene  melted  with  some  not  water,  again  allowed  to  cool,  the  water 
again  removed,  the  operation  being  repeated  until  the  wash  water  is  neutral. 
The  united  aqueous  liquids  are  twice  extracted  with  ether  In  order  to  rem 
sny  suspended  stearoptene.  The  alkaline  aqueous  solution  in  then  acidified 
with  dilute  snlphurir  mi.l  mid  the  arid  solution  extracted  again  with  ether, 
I'pon  evaporation,  tho  ether  should  leave  no  residue  (fattg  irid.-i.  By  way  of 
control,  tin-  recovered  stearoptene,  dried  at  WJ°,  hi  weighed*  allowance  should 
be  mad"  for  a  slight  loss  rvMilthig  from  evaporation  while  drying. 


!>  ("Iicmlker  Zi-lmnir.  2i»,  p.    I4«.l. 
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The  spermaceti  content  can  be  determined  in  a  simpler  manner  by 
saponifying  the  separated  stearoptene  with  alcoholic  potassa  of  known 
strength  and  titrating-  back  with  N/2  sulphuric  acid.  The  saponification 
number  of  spermaceti  is  108. 

Saponification.  The  saponification  number  of  a  good  commercial 
oil  varies  from  10 — 17,  the  acid  number  from  0.8 — 2.7.  Palmarosa 
oil  according  to  Gildemeister  and  Stephan '  has  a  saponification  number 
of  30 — 50,  the  genuine  geranium  oils  45 — 100.  Additions  of  the  latter 
may.  therefore,  become  noticeable. 

Acetylization.  In  order  to  make  the  examination  of  the  oil 
complete,  it  will  often  be  advisable  to  ascertain  the  alcohol  content 
(geraniol  and  citronellol)  by  acetylization.  The  amount  present  will 
be  inversely  proportional  to  the  percentage  of  stearoptene  present. 
Umney2  found  70 — 72.5  p.  c.  (calculated  as  geraniol)  in  good  rose  oil. 
Palraarosa  oil  contains  76—92  p.  c.  of  geraniol.1 

As  latest  adulterant,  guaiac  wood  oil  from  Rulneaia  sarmienti.  which 
has  an  agreeable  tea-rose-like  odor,  has  been  employed  in  Bulgaria.* 
It  can  be  recognized  by  the  microscopic  examination  of  the  form  of  the 
crystals  of  guaiol  which  separate  from  the  oil  upon  cooling.  Guaiol 
forms  needle-shaped  crystals  which  are  characterized  by  a  channel-Iik* 
middle  line.  The  crystals  of  the  rose  oil  paraffin  are  smaller  and  thinner 
and  possess  less  sharply  outlined  forms  (l)ietze4). 

The  positive  presence  of  guaiac  wood  oil  in  rose  oil  should  be  estab- 
lished by.  the  isolation  of  guaiol  melting  at  1)1°.  The  new  adulterant 
Increases  the  specific  gravity  and  the  optical  rotation,  and  raises  th> 
congealing  point  of  the  oil:  it  lowers  the  saponification  nunwVr 
but   very  little,  and  upon  evaporation  leaves  a  resinous  residue.4 

172.    Oil  of  Bitter  Almond. 
Oleum  Amygdala  rum  Aniararuiii.— Itittermandelol.— Essence  d'Amandes  A  meres 

Oitiuix  and  History.  I'm  nun  amygdalus  Stokes  (Am.vgdnlus  com- 
munis L. |  which  belongs  to  the  family  of  the  Itosnceue  is  cultivated  in 
Kurope.  Asia  and  northern  Africa,  recently  also  in  California.  In. tin* 
course  of  time  several  cultivated  varieties  have  been  formed,  which  ai*1 
distinguished  by  larger  or  smaller  fruits  and  seeds.  The  trees  which 
produce  the    bitter   almond    do    not    reveal    any    permanent    botanical 

>)  Arrhlv  i).  I'harm..  234.  \>.  »;.»«. 

-i  ('licnilMt  mid  DnicKiHt.   i'.t,  |>.   T'.ij". 

3|  Hi-richt   v.m  S.  \-  (<>.,  Oct.  ls«m,  \t.  4!t 

*i  SildilciiiNclii'  Apmli.  Zfitmur.  -'is,  pp.  U7-J  mill  cse. 


this  of  the  Rosacea*. 


43: 


lifffivn. >  -  11 1. in  bhoea  iiu'i   producs  iii.-  sweet  almond-    It  is  possible 

ii.'  wiht  almond  tree  originally  produced  none  bul   bitter  almonds 

rnieb  gradually  became  swart  upon  cultivation.    Both  varieties  have 

■eiai  known  sim-i-  .'Uitiipiity. 

Bitter  almond  oil  in  first  mentioned  in  the  writings  of  Baladk)  of 
188  and  bhoee  of  Baneto  Amn.ndo  in  fcha  sixteenth  century.  Thedistil- 
*  t .  ■-,  From  bitter  almonds  and  ol  other  Prunoidotu*,  Beam  to  hare  received 
hit  little  attentioo  during  the  period  of  general  us.'  of  distilled  waters. 
b  is  also  iuh  t-rr  :i  iii.  whether  tin-  |»iisi  muiis  character  ol  bitter  almond  oil 

enerafty  known.    Even  Bel la,  whan  ha  discovered  bydrocyauii 

,  17*_J  does  ii"t  aaam  bo  have  fully  realised  its  poisonous  properties, 
[array  appears  bo  have  been  the  first  in  17H4  to  have  emphasissd  its 
, toiai iiniiis  iii:  1  ractar. 

The  presence  of  hydrocyanic  arid  in  bitter  almond  oil  was  first 
unnised  by  Bemler,  an  apothecary  in  Brfnrt,  in  L785.  lis  presence 
us.  however,  Aral  established  by  Bohm,  so  apothecary  in  Berlin,  in 
808  Bitter  almond  oil  and  its  hydrocyanic  acid  content  were  h> 
aatigatod  by  Bchaub,  Bcbrader,  Ittner,  Gay-Luseac1  (1881),  ftobiquel 
ad  Vbgel,*  Boutron-Charlard«  (1887),  Liebig  and  WOhter*  11887), 
Pinckler"  (188®),  and  others. 

The  separation  o!  hydrocyanic  acid  from  the  bensaldshyde  was 
ccompliehed  by  Vb>?el  in  1822  ay  slinkine-  tin'  oil  with  baryta   water.5 

liebig  and  WSnlsr*  (1887)  shook  il il  with  (erric  sulpliata  or  chloride 

ml  milk  of  lime,  b  method  thai  db  still  in  use,  and  thns  first  prepared 
ure  bensaldehyde.  Bertagnlni  in  I860  suggested  the  use  ol  sodium 
isnlphite.7  The  separation  of  benzole  acid  from  bittar  ahnond  oil  upon 
epoetin  bo  air  was  observed  by  Btangs  ha   1838.8 

Pkhpaication.    Only  a  very  small  amQnnt  of   the  bitter  almond  oil 
i  conunarce  is  prepared  from  bitter  almonds.    For  the  mannlactors  ol 

lit-    oil    the    seeds    of    flic   apricot,    I'nnius   nrmrninr;,   I,.  ,s.'i\v   .-diiiust 

lively  and  the  "il  thus  obtained  do<«s  m>i  to  differ  in  any 

•t  from  tin*  oil  obtained  from  bitter  almonds.    The  Bsads  "f  the 
priool    an  lit    from    Asia    Minor,    the   borne   of    the   tree,   into 


'»    PoUKrodorff'x   Auiinli-ri   iter   l'liynlk.      Nrn    hitIkh.      08,   pp.    1    nnil    138. 
?i  Jmirn.  tie  Pharin..   II.  *,   ,,.   -..:: :    Ann.   .1.-  I'lilm.  el    I'liv*.,    IT.,  p.  .■■•;    . 
»i  Anil-  '!<•  i  him.  el    I'liv.- ..  44,  p.  852,— IJelilic'"  Amiolen,  25,  p     ITS. 
*i   l.li'Iiiic'ii  Aniinlfii,   33,   p.  1. 

Ki-l-.-n.  I.  «l.    I'lxirm  ,  I,    17.  p.    1  .-.•;.— I'linrni.  Ontrnlbi.,   L8S9,  P-  S8S, 
IiIk'b  Annalcn,  R,  p,  263. 
'i  Ibidem,  SB,  p.  193. 
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European  commerc    i-  ''peach  kernels/'    The  seed  o 
pej'SJca  Jess,  likewise  yields  an  oil  thai  may  be  regarded 
I. -Hi  .if  iiitt.-r  almond  oil. 

Previous  to  tin-  distillation  of  the  volatile  oil,   the  needs  mm 
deprived  ol  their  tatty  oil.    They  we  ground  tun  <  ■■•^^■•\ ■  ..<■ 

the  oil  fa  expressed  by  ans  of  iivlinulir  presses,  a  ]> 

atmospheres  being  Applied.    Upon  cold  expression,  bittei 
ainMii  "ti  p,  !-..  apricot  seeds  aboul  25—88  i>.  c.  of  latty  oil. 

Tin-  press-cakes  are  finely  (ground  and  are  then 
manufacture  ol  the  volatile  oil,    This  is  not  preeenl    as    so 
«..v.is  Inn    is   foi-ineil    by  ii    j  :i.iiii.n  similar  t"  thai  pn 

dncing  mustard  oil  a&d  oil  of  wintergreen.     In  toe  presence  ol 
ill.-  glucoside  amygdaliu  which  is  contained  in  these  seeds  i-  di 
i.v  a  ferment  known  as  emnJsjn   into   benaaldehyde,  Ijydro* 
.•in.]  dextrose  according  to  the  following  equation; 

CsoHwNOn  +  2HaO  —  CbHcCHO  +  C»H    +    3CaRtaOi 

kmygriaUu  W«tei  ildefeyAe    1 1 >  .1  t. .. ■>nnir  MM        lv\iru«e. 

Inasmuch  as  the  emulain  coagulates   at    the  boiling    tempera 
of  water,   and   thereby   Loses   its   activity,    the   fermentation    □ 
completed   before   the   distillation    is   begun.    The  powder    Is  th* 
mixed  with  ii— s  parts  of  water  of  about  50—60°  and  the  mixture  art 
aside  for  aboul   L2  hours.    The  oil  formed  Ea  then  distilled  over  wits 
water  vapor. 

>rding  to  the  directions  ol  Pettenkofer1  (1862|  V2   parts  •  >'   the  irroanO 
seeds,  deprived  ol  their  mi  i.v  oil.  are  added  to  100—120  parte  ol  boilteuj 
while  nth-ring.    Tin-  mixture  is   topi    at  r-htat  temperature  i"i-  aboiri    lb— *3 
minutes  and  iw  then  set  aside  bo  cool.     To  the  cool  mixtnw  i  pari  oi  iiwA 
bitter  almond  powder,  raised  with  6 — 7  part*  ol  water,  is  added  and    i 
1 1 1  macerate  fi  ir  13  boors. 

Py  treating  the  larger  portion  of  the  almond   powder  with   boill 
a   more  complete  solution  of  tin*  nmygdalhi  is   snppoaed    to  lie  m  ■      i 
In  order  u>  hydrolyne  tli<-  amygdalin  of  12  parti  .if  t.h»«  powder,   iii>-   i 
of  1  perl  will  sntiii-r. 

During  the  process  ol  distillation,  care  is  to  i»-  exercised  oot   tn  alk>< 

vapors  of  the  v-'iy   poisonous  liy.lnicyiiiiic  mill    In  >-.-.o|.»-  into  I  In-    r.  u 
only  should  ieoml  .■nmli'iisntiun  be  provided,    bnl    thu  receiver  should    be 
air-tight   to   t !■•*■  condenaer  bj    meant*  of  bladder  or   parchment   papci 
escaping  gaeee  should  b*  condncted  into  the  open  atraoaplMra 

I iiiisrniii'li   an   htMisaldeliyde  is   rather  readily  nohible  in  wu1  ■!!}  in 

fUOh    COntOJtiinK    hydrocyanic   acid,    the   bulk    of    t In*  oil   is   obtain'-*! 
aohobtttfoo  01  the  aqoeoaa  distillate.    The  yield  of  oil  from  hitter  almoa< 
ranee  iroiu  D.S— 0.7  p,  c,  thai  from  aprtenl  nm  0:ft— 1  p.  o 

'i  u«bir'«  Annalea,  193, 
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irui.siitm  li  as  the  hydrocyanic  aei.i  isoiijivtioimblt'iii  main  instances, 
i  pari  of  the  <>ii  is  deprived  of  thin  poisonous  add. 

For   t h !-.   pnrpOW   «li<'  Oil   in   nhnkeii    with  milk  of  linn-  ji ml  mrronH  sulphate 

nrfcerebj   tin-  ii\ tin ii  \ iiin>'   in-ill   is  precipitated  ns  csJciuro  ferrocyanidt.    The 

Unchanged  Iwnmlrlel'iYik'  is   rectified   i'.V  iiu-iiiis  of  Water  v:i|iiii\      If  t  ln>  i  ipi-rul  urn 

tiafl  been  carefully  conducted  no  trace  ol  hydrocyanic  acid  remains,  us  may  be 

shown  iiy  tin'  teste  iii-M-riiii-.i  under  Examination. 

in  phut-  of  the  oil  deprived  of  its  hydrocyanic  acid,  bike  cheaper 
artificial  bsnxaldehyde  is  largely  used,     Lnasmncs  ae  the  latter  .in 
usually  contains  chlorinated  products  which  possess  an  aupleasanl  odor 

and  baste,  H  can  be  used  •  -ni>  in  tbe  mflflulaotare  o!  tl beaper  grades 

ol  soap,  but  mm   in  perfumery  and  in  liquors.    Artificial  beuxaldehyde 

nade  hv  boilmg  bensyl  chloride  with  Head  or  copper  nitrate,  or  by 
heating  beiurytidene  chloride  vril  h  soda  lye  ot  milk  of  lime.    Ben&aldehyde 

nined  in  bbis  manner  can  be  detected  by  means  ol  it h  chlorioecon- 
iffn  as  described  on  p.  442. 

TudHKHTiEs.  Bitter  almond  oil  rout aininjx  hydrocyanic  add  is  al 
Oral  ;t  colorless  liquid  whieii  later  becomes  yellow,  li  is  strongly 
refractive  and  poasssefl  the  welt-known  odor  of  bitter  almonds. 
In  smelling  of  the  bitter  almond  oil  gttoat  care  should  be  tater- 
daed  on  accoonl  of  t  in*  strongly  poieonorje  hydrocyanic  add.  The 
sp  gr.  of  tlif  norma]  oil  is  1.045 — 1.06.  a  higgler  specific  gravity 
may  be  due  to  an  abnormally  high  hydrocyanic  add  content  or  of 
phenyl  oxyaceto-uitrile.  (Comp.  under  Composition  on  p.  440.)  Freshly 
prepared  <>il  i*  neutral.  Upon  standing  It  acquires  an  acid  reaction 
owing  t<»  the  oxidation  <>f  benxaidehyde  to  benzoic  add.  The  oil  in 
optically  inactive. 

In  water  it  is  relatively  soluble:    l  {part  of  oil  requires  Boms* 

1    .'iun  |  >j  •  i-r-s  (.if  pun-  wjifii    fur  solution.     In    vviiter  eon  turning  hydro- 

oic  add,  however,  ii  is  more  soluble.  The  oil  is  soluble  m  BO  p.  c. 
alcohol  in  all  proportions,  of  70  p.  e.  alcohol  it  requires  l1*— 9  parts. 
Niti-i.'  add  dissolves  bitter  almond  oil  at  ordinary  temperature  without 
the  generation  of  nitric  oxide  vapors. 

rpon  distillation  of  the  oil  over  a  direct  flame  aa  "il  rich  in  hydro* 
oic  add  comes  over  first,  later  a  weaker  distillate  is  obtained. 
On  account  of  the  hydrocyanic  acid  vapors  given  off.  special  care  must 
be  taken  in  conducting  this  operation.  The  residue  contains  benzoin 
whi«li  results  from  the  polymerisation  of  the  beiizaldeliyde  under  the 
influence  of  I  he  hydrocyanic  acid. 
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Bitter  almond  oil  deprived  of  its  hydrocyanic  acid,  or  benzaldehyde. 
is  a  colorless,  optically  inactive  liquid;  sp.  gr.  1.050 — 1.055;  b.  p.  179°. 
It  is  much  more  readily  acted  upon  by  atmospheric  oxygen  than  the 
oil  containing  hydrocyanic  acid,  which  seems  to  act  as  a  preservative. 
Atmospheric  oxygen  quite  readily  oxidizes  benzaldehyde  to  benzoic 
acid.    Compare  under  Preservation  on  p.  442. 

Composition.  Bitter  almond  oil  consists  of  benzaldehyde.  hydro. 
cyanic  acid  and  phenyl  oxyaceto-nitrile  ( benzaldehyde  cyanhydrin  or  the 
nitrile  of  mandelic  acid).  Upon  the  hydrolysis  of  amygdalin.  benzalde- 
hyde and  hydrocyanic  acid  result  which,  upon  prolonged  contact,  unite 
to  form  phenyl  oxyaceto-nitrile: 

CeH5CH0    +    CNH    =  CaHBCH(OH)CN. 

llenzaldehyde     Hydrocyanic  add      Phenyl  oxyaceto-nitrile. 

The  proof  that  bitter  almond  oil  contains  this  nitrile  was  brought 
by  Fileti1  in  1818.  Upon  reduction  of  bitter  almond  oil  he  obtained 
phenyl  ethyl  amine  whereas  a  fresh  mixture  of  hydrocyanic  acid  and 
benzaldehyde  yielded  only  methyl  amine. 

Phenyl  oxyaceto-nitrile  is  readily  decomposable,  breaking  up  into  its 
components  when  distilled  with  water  vapor  or  in  a  vacuum.  It  ranrt, 
therefore,  be  formed  after  the  distillation  of  the  oil.  It  is  formed  in  large 
quantities  when  the  oily  distillate  remains  in  contact  with  the  aqueous 
distillate  containing  the  hydrocyanic  acid  for  a  long  time. 

Inasmuch  as  the  sp.  gr.  of  the  nitrile  of  mandelic  (phenyl  glyeolli'.l 
acid  is  high.  viz.  1.124.  the  density  of  an  oil  will  increase  with  the 
amount  of  nitrile  present.  Whereas  normal  oils  having  a  sp.  gr.  of 
from  1.052—1.058  contained  1.(5—4  p.  c.  of  hydrocyanic  acid,  oil" 
having  a  density  of  from  l.08(» — 1.09(5  were  found  to  contain  f) — 11.4  p.  ••. 
of  hydrocyanic  arid.  To  further  clear  up  these  relations  it  was  observe*! 
that  the  sp.  gr.  of  pure  llenzaldehyde  changed  from  1.054  to  1.07-1 
when  allowed  to  stand  two  days  in  contact  with  a  20  p.  c.  aqueous 
solution  of  hydrocyanic  acid.2 

From  the  above  it  Incomes  apparent  that  the  hydrocyanic  and 
content  of  an  oil  will  vary  considerably  with  the  method  of  preparation. 
For  medicinal  purposes,  therefore,  a  definite  percentage  strength  should 
lie  required." 

Examination.  (Qualitative  test  for  hydrocyanic  acid,  hi 
order  to  distinguish  a  hitter  almond  oil  containing  hydrocyanic  acid  from 
one  which  does  not  contain  this  acid  the  following  test  is  made  use  of: 

i|  Ohzs.  chlm.  ItHl.  s.  |i.  140:  ltr-  -'i  hcricht  von  S.  &  Co..  April  lS'.t.H.  p.  ■»" 
rich1<\  12,   lief.   p.  •-»'.••;.  3,  IMiiirm.  /cluing.  41.  p.  7HO. 
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1  * » — 16  drops    of    I  In-    nil    (o    In'    exmninud    ;nv   shaken     '.villi  1— '.\    drop*  of  Q 
st-n..n  i  ni>'.-|iiiriiliii«  .- 1  r  i  n  1 1 1 1 1 1    of  dilutel   soii.-i   solution.      Scvi  nil    drops  i  i! 

•  ii' nis    BVlphate    solution    containing    name    ferric    unit     are    then    added,    rln- 
mixture  thoroughly  shaken  and  uridiihi  ted  nitli  dilute  hydrochloric  mid.     I'pon 
■ofntion  of  tin-  precipitate  of  ferrous  and  ferric  oxide  b   precipitate  of   I'm 
bloc  results  if  hydrocyanic  nriii  was  i>t *-Mt-iit..    The  ri-iii-ii<iii  is  bo  delicate  thai 
miniite  traces  of  hydrocyanic  acid  can  !>■•  . J.-r.-«-i .-J  in  rliis  way. 

Ass;iv  of  hydrocyanic  acid.    The  best   results  are  obtained  by 
-r.niiin-f tic  method  according  to  the  following  directions. 
1  s£.  of  oil  carefully  weighed  ia  dissolved  Is   LfJ— 80  g.  of  alcohol  and  It*  or. 
of   alcoholic  urjitaiiiiiii  (free  from  chlorine)  are  added.    After  standing  for  n 
hort   time   1  g.  of  inker  nitrate  i»  added   and  the  mixture   acidulated    with 
uTiir  acid,     v f t> t-  flic  liquid  has  become  clear,  the  silver  cyanide  is  collected  c « ■  ■ 
a  dried  and  weighed  Biter;  carefully  washed  with  water  and  dried  a1  a  temper^ 

nture  Of   1"" 

Tin-  .silver  precipitate  obtained  Id  this  way  represents  all  ol  the 
hydrocyanic  acid  contained  in  the  oil.  If  the  oil  in  not  previously 
trvated  with  ammonia  only  the  five  hydrocyanic  i<  hi  Is  SstiBiated. 
Tin-  ammonia  decomposes  the  phenyl  oxyaceto-nitrfle.1 

Mure  convenient  is  the  volumetric  method  «>f  Helhabera  but  H  is 
accurate    because    the    end-reaction    cannot    !*♦•    recognised    with 

ainty.  Liebig'a  method  Jot  the  estimation  ol  hydrocyanic  acid  hi 
bitter  almond  water  1m  not  al  ;ill  applicable  bo  the  oil.    The  Following 

directions  are  given    hy    Kramers  a.inl  Si'lir.-iner:  ' 

1    jr.  ol  oil  is  earefullv    weighed    In    a    small    lOrleuiaeycr    Husk,    nml   10  DC  ol 

ii  mixture  el  freshly  prepared  magnesium  hydroxide  sad  several  drops  of 
potassium  ohromate  potation  an  added.  BafRcient  K/10  silver  oHrace 
v   s.  is  added  with  constant  shaking  until   the  format! I  the  fed   bUto 

■  In. .run fe  indicates  l lie  end  of  the  reaction,     lit  order  to  obtain    the  perceutagS 

hydrocyanic  acid,  the  dumber  of  cc.  of  the  ih-i  normal  solution  used  are 
multiplied  bj  0.0027. 

The  presence  of  foreign  oils  can  readily  be  detected  by  converthuj 
riiM  benxaldehyde  into  its  Rodinm  j r ■  -a ■  l  sulphite  addition  prodnct  and 
thus  separated  Eroni  the  non-aldehyde  constituents.  • 

In  q  test  tube  of  fully  loo  ee.  capacity  5  g.  of  the  oil  t"  I camined  and 

45  K.  hi  acid  suipiiite  solution  are  thoroughly shaken.  SOeaol  water  are  added 
and  the  tube  placed  in  hot  water.  U  the  "il  was  pore  a  dear  solution  will 
result,  whereas  Foreign  substances  will  rise  to  the  surface  andean  be  examined. 

In  order  to  test  for  uitro-beoiens  (oil  of  miriame).  ntbex  the  original  oil  or 

the  nil  Boating  Otl  the  sulphite  solution  is  dissolved  iii  L'o  I  i uu— .  it s  vuliiirir  oi 
alcohol  and  the  solution  diluted  with  water  until  it  beOOUiaS  turbid.  Zinc  nud 
.siil|ilnu  ic    acid    are    then   added   and    the  solution    set    aside   lor   several    hours. 

The  solution  is  filtered,   the  alcohol  evaporated  and  the  remaining  solution 


Sarin.  Eum  lew.  li.  p.  l»fi. 
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boiled  with  a  drop  ol  potassium  bichromate  solution.    The  p 
raanltiDg  upon  the  reduction  of  any  nitro-beMens  in  the  origjual  oil, 
nimbi  by  the  rfotel  oolor  ol  « be  solution. 
the  moel  common  adtilteraal  of  bitter  almond  nil,  »Ii«m|ii-i 
ttf  hydrocyanic  add  or  not,  is  artificial  bensaldahyde.    Inn-nni- 1. 

ifl  almost  invariably  accompanied  by  chlorinated   products  tbt 

il'-iri-niiiiirtiini   o|   . •  1 1 1 •  u-inr  uffopls   the  eusiesl    method   of    detection  in  tl» 

■  iwiiig  manner: s 

In  n  small  porcelain  capenla,  placed  within  a  larger  one  ol 

diameter,  a  Folded  strip  ol  filter  |m|»er  saturated  with  oil  is  placed  and 

A    large    beaker  of  iibont   2  I.  capnrh,v,   the  iuri.-r suriu i    whirl 

moistened    with   distilled   tracer,    la  Immediately  placed  over  rJw  i>nn 
The  products  ol  combustion  condense  on  the  moistened  sulfa* 
'ii  niih  the  aid  ol  a  little  distilled  water  an  washed  on  to  a  Biter.    Tb* 
filtrate  should  not  l)"  rendered  turbid,  mueli  less  yit-ld  u  precipitati 

•  l".  s.    Genuine   oft,    i.  «'.,    oil   prepared  from  almond*  or  apricot  m*& 
never  yielda  fi  chlorine  reaction.    It  may  be  well,  however,  bo  males  i  ■  in  plica  tr 
i.'-i  with  b  kninvn  pare  oil  inaamnch  as  the  water  and   the  nteiistle  *n 
mny  at  times  !"■  contaminated  with  oome  chlorine. 

IiiMsmiirii    ;is    B    lim/.-iliN-liyil.-   free    from    chlorine    has    ■ 

brought  into  the  market,  the  absence  of  chlorine  is  by  no  o 
Hijtrn  of  the  absolute  purity  of  an  oil.  In  all  oases,  howeve 
chlorine  is  found  the  presence  of  artificial  beuzahleliydt?  mny  !*■  n  ■■_ 

.1-  being  established.    The  present f  alcohol,  which  is  not  in 

found]  can  be  determined  in  the  usual  manner. 

PbEBEBVATIOX.     If   m    small    amount  of  henzaldeliyd**    I*-   expo.- 

bhe  nil-  in  .in  open  dish,   crystals  are  soon  formed  and  affcw  b 

time  the  'iil  will  l«'  converted  into  a  magma  of  crystals  o 

The  Bams  change   takes   pl.ne  if  (he  oil  is  kept  in  half-rilled   Uini--. 

Bitter  almond  oil  should,  therefore,  be  kepi  in  well-filled  bottles.    E\- 

perimentfl  have  shown  that  tin1  addition  of  10  p.  c.  of  alcohol  will  ad 

as  a  preservative.2'     If  bul  a  p.  ■  -.  of  alcohol  are  added,  the 

will  take  place  even  more  rapidly  than  when  undiluted.     I.iti 

oil   containing   hydi yank  acid  Lb  uol   as  readily  oxidiied 

free    from    arid.     The   hydrocyanic   arid   evidently   acts   in    ji  tnanwr 
simii.-ir  t<>  the  alcohol  when  10  p.  c  are  used. 

173.    Oil  of  Cherry-laurel. 
Oleum  Lanroceratd.  —  Kir-Hdorbeerfll.  —  K»iii<i'  de  Laurier>Ori«r. 
Ohhun.   IIistokv    wn   Preparation,     ('berry-laurel,    Prunu 
snrasm  I  -  which  is  indigenous  to  Persia  and  the  Caucasus  and  whUi 

;    Berieht  tog  B  l>r.  ISOO.  i>.  -'>  »>  RoricM  von  S,  A  '->  .  kpt    1895,9.  4T. 
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i]t i \ . i ( •■< I  in  countries  with   n  temperate  climate,  appears  to  have 
.    known  in  Europe  since  the  beginning  of  th  anth  centaury. 

TIih  aqueous  distillate  from  the  leaves  has  been  n«pd  medicinally  since 
ili«-  lirsr  hall  ol  bbfi  eighteenth  century  and  its  poisonous  properties 
■rare  repeatedly  observed.  The  distilled  oil  is  mentioned  in  medical 
treatises  since  1780.    Ths  presence  of  hydrocyanic  add  i » ■  the  of] 

Erred  simultaneously  by  Scbaub  and  by  Sohrader  at  tin*  beginning 
.if  r his  i entary. 

The  oil  fi'iiiii  bhe  leavee  closely  resembles  bhe  oil  from  bitter aimonda 

las  .1  slightly  different  ci-in!-.    Tin>  method  ©I  ]  h  -|  •.  1 1  it  i<  hi  Is  likewise 

ilnr    to    thai    of  the    bitter  almonds.     The  nit    leaves    ane  murerated 

nrater  and  ili»'  mash  >.-i  aside.  The  oil  thus  formed  i*  distilled 
with  water  rapor.    The  yield  ts  about  <>•">  p.  ■■-  (Umaey5). 

The  oil  is  Formed  by  the  hydrolysis  of  lauro.  ••r.isin.  a  gineostds 
closely  related  to  amygdalin.  bn1  not  identical  with  it.8  Being  hygpo* 
acopic  it  is  aol  readily  obtained  in  the  crystalline  state,  but  renults  as 
a  thi.-k  syrup  or  an  amorphous  mass  upon  evaporation  ol  the  alcoholic 
extoaoti  Lanrocerasin,  CteHtrNOio  's  made  up  of  one  molecule  of 
amygdalin,  CsoHbtNOh,  one  molecule  of  nmyjrdnhr  un'd.  ('aollas'.'is.  and 

molecules  of  water,  in  oonfool  with  einuisin.  ihr  amygdalia  of  the 
lanrocsrasni  is  broken  up  inro  hydrocyanic  add;  bshsaMehyds  and 
grape  sugar.  The  amount  of  oil  obtainable  From  the  laurocsrasin  is, 
therefore,   much  smaller  that]  thai   obtained  From  an  equal  wejgb.1   of 

gdalin. 

Propkktikh.    oil  of  cherry-laurel  ran   only   be   distinguished    From 

bitter  almond  oil  by  its  odor.    The  difference  in  odor  is  emphasisad  by 

:   uniting  the  bensaldehyde  with  an  add  sulphite.    Its  other  properties 

•  ■  with  tfaOBB  of   hitter  almond  oil.     lis,  sp.  fpr.  is  1.0.">4- — 1.00(1.  it    is 

optically  inactive  and  Forms  a  clear  solution  with  •>  parts  of  To  p,  ■•. 
alccbol. 

[nasmuch  as  cherry-laurel  oil  is  very  poisonous  on  account  of  the 
hydrocyanic  acid  contained  therein  sufficient  regard  should  be  had  lor 
rids  property  in  the  ose  of  the  oil. 

1  'ii.mi-iisi tio.v.  Likf  bitter  almond  oil,  olierry-liiurwl  oil  contains 
bensaldehyde,    hydrocyanic  acid   and    phenyl   oxyaceto-nitrile   lFiletiyfi 


1  1    I'hnrui.  .Iikiipn..  Ill,  5,  p,   781. 

'i    LSMlaan    (1874),    Nciicm    Report,    t.   <1.    Phiiriii.,    9B,    \\.  -I -!'.•;    Uld   ilss,'.)    I'linrni. 

bn  r.  Rom  I  ,  M,  pp.  S58,  889.  8SS.  401.—  Bvrlcht*,  18.  p.  888.  Rata 
Ji  Otts.  chlm.  itnl..  8,  p.  448;    Borlnhte,  12,  p.  898. 
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1878).  According  to  Umney1  (1869)  hydrocyanic  acid  is  present  to  the 
extent  of  2  p.  c.  It  is  probable,  however,  that  the  percentage  variw 
as  in  bitter  almond  oil. 

According  to  Tilden2  (1875),  traces  of  another  substance  an> 
present,  to  which  the  peculiar  odor  of  this  oil  is  probably  due.  If  the 
oil  is  shaken  with  sodium  acid  sulphite  solution,  a  dark  colored  oil 
remains  which  upon  oxidation  with  chromic  acid  yields  benzoic  acid. 
Tilden  supposes  this  substance  to  be  identical  with  benzyl  alcohol. 

Adulteration  and  Examination.  Oil  of  cherry-laurel  is  subject*! 
to  the  same  kind  of  adulteration  as  bitter  almond  oil.  The  tests  are 
the  same  as  those  described  on  p.  440. 

174.    Oil  of  Wild  Cherry  Bark. 

The  bark  of  the  wild  cherry,  Primus  Virginia na  Mill.  (/'.  serotim 
Ehrh.),  which  is  indigenous  to  North  America,  has  been  used  for  a  long 
time  by  the  natives  in  the  preparation  of  aromatic  beverages  and 
household  remedies  and  was  made  official  in  the  early  editions  of  the 
U.  S.  Pharmacopoeia.  That  the  distillate  from  the  bark  contains 
hydrocyanic  acid  was  observed  by  Procter8  in  1834.  In  1838  he 
showed  that  the  oil  does  not  preexist  in  the  bark  but  results  by  a 
process  similar  to  that  taking  place  in  the  formation  of  bitter  almond 
oil.4  A  more  detailed  examination  of  the  oil  was  made  by  Power  and 
Weimar5  in  1.M87. 

The  powdered  bark  when  macerated  yields  0.2  p.  c.  of  oil.  whirl: 
resembles  the  oil  of  bitter  almonds,  consists  largely  of  benzaldeliyik 
and  contains  hydrocyanic  acid.0    Sp.  gr.  1.04H — 1.050. 

According  to  Power  and  Weimar  the  bark  contains  no  amygdiilin. 
but  a  substance  that  behaves  like  laurocerasin.  The  ferment  does  not 
consist  of  emulsin.  at  least  no  emulsin  can  be  isolated  according!  to 
the  usual  method.  The  leaves  of  the  wild  elii 
aqueous  distillate  containing  hydrocyanic  acid.' 


the  usual   method.     The  leaves  of  the  wild  cherrv  tree   also    vield   an 


Hydrocyanic  acid  and  henzaldehyde  have  l>een  obtained  from  part* 
of  other  rosaceous  plants.  Thus.  e.  g.  from  the  leaves,  branches  mid 
seeds  of  the  peach.   Primus  prrsini  .less.,  from  the  seeds  and   the  fleshy 

'i    I'lmrm.  Joiirn..  II,   1<>.  p.  4«7.  si  i'luirui.   Kiin<lM<-hati,  B,  p.  203. 

2i   I'liarui.  Joiirn..  Ill,  •">.  p.  701.  u>  Itcrlcht  von  S.  &  Co..  Apr.  1MH0.  p.  *•« 

'i  .Vini'i'lc,  Joiirii.   I'linrm.,  0.  p.  s.  t>  I'linniitroKiioHle,  8r«l  Ml.,  p.  "•>.">. 
*i   Ilililcin.  10,  p.   l'.»7. 
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pericarp  of  the  cherry,  P.  cerasus  L.,  from  the  seeds  of  the  plum,  P. 
domestics  L.,  from  the  bark,  leaves,  flowers  and  seeds  of  P.  padus  L., 
from  the  young  leaves  and  flowers  of  P.  spinosa  L. 

175.    Oil  of  Copaiba. 
(Mean  Balsam!  Copairae.— Copalrabalsamttl.  —  Essence  de  Bauine  de  Copahu. 

Origin.  Copaiba  balsam,  which  has  beeu  used  in  Europe  since  the 
beginning  of  the  sixteenth  century,  is  obtained  from  a  number  of  species 
of  Copaifera  (Family  Leguminosae)  which  are  indigenous  to  the  territory 
of  the  Amazon  and  its  tributaries  as  far  north  as  Guayana,  Venezuela 
ind  Columbia.  The  principal  species  are  Copaifera  officinalis  L.,  ft 
zuaianensis  Desf.,  C.  coriacen  Martius,  C.  Langsdorffii  Desf.,  C.  conferti- 
fora.  C.  oblongi folia  Martius  and  C.  rigida  Bent-ham.  The  balsam  is 
illowed  to  flow  from  the  cavity  made  in  the  trunk  of  the  tree  by  means 
)l  tin  tubes  into  the  vessels  used  for  its  transportation.  Occasionally 
he  trees  are  so  charged  with  balsam  that  the  receptacles  burst  and  the 
Mteam  exudes  from  the  vertical  cracks. 

Commercially,  the  balsam  is  distinguished  according  to  the  ports  of 
sport.  The  most  important  varieties  are  the  Maracaibo  balsam 
(derived  principally  from  Copaifera  officinalis)  and  the  Para  balsam. 
The  latter  is  more  fluid  and  inasmuch  as  it  yields  the  larger  percentage 
of  oil,  abt.  60 — 90  p.  c,  is  preferred  for  distillation.  Maracaibo  balsam 
which  is  more  viscid  yields  upon  distillation  about  40  p.  c.  of  oil.  A  like 
yield  was  obtained  from  a  Maranhao  balsam. 

Properties.  Copaiba  oil  from  Para  or  Maracaibo  balsam  is  a 
colorless,  yellowish  or  brownish  liquid  possessing  the  characteristic 
pepper-like  odor  of  the  balsam,  and  a  bitter,  grating  and  persistent 
taste.  Sp.  gr.  0.900—0.910;  «D  =  — 7  to  —85°.  The  boiling  temper- 
ature lies  between  250  and  275°.  It  is  not  completely  soluble  in  90 
P-  e.  alcohol.  Of  absolute  alcohol,  usually  equal  parts  are  requisite  to 
form  a  clear  solution.  According  to  Kremel,1  two  samples  of  para  oil 
yielded  no  saponification  number.  Duliere2  examined  an  oil  of  unknown 
origin  and  of  a  high  specific  gravity,  viz.  0.91."5,  and  found  a  saponifi- 
cation number  corresponding  to  4  p.  c.  of  sesquiterpene  acetate 
(CiuHmOCOCHs).  After  acetvlization  a  saponification  number  was 
obtained  corresponding  to  0.~> — l.H~>  p.  of  acetate.8 

An  oil  from  Maranhao  balsam  had  the  sp.  gr.  0.889  and  «n  =  —  20° • 

M  Pharm.  Post.  91,  p.  883. 

')  Ann.  de  Pharm.   (LouvhIii),  ft.  p.  .'.,"..H;  4.  p.  11. 

»)  Bericht  von  8.  &  Co.,  Oct.  1MN5,  p.  42:  Apr.  1898,  p.  49. 
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Composition.     The  only  known  and    well    defined    oonsti 
copaiba  oil  is  aba  sesquiterpene  caryophyilene,  GisHm,  which  auw 
in  nil  ol  cloves,    It'  fraction  250—270    is  treated  according  bo  We 
with    gl  tetac    add    and   sulphuric   acid,   caryopbyBeae    hyd 

CisHasOH  is  obtained  in  handsome  crystals  melting  act   96 
action    of    phosphorus    pentachloride    "i»    caryophyUeue    hydrate   ti- 

ds  ' i-.lL-.<  I   malting  a1    6810   is  obtained.     The   d 
characteristic  of  caryophyUeue  and  melting  at  l « » i - —  LG8°  w 
posit  u hi.  has  also  been  obtained. 

Blanchet*  (1883),  also  Ekrabeiran  and  Capitaine8  (1840),  ■     I 
a  solid    bydrochlorfde   by  passing  liydrochloric  acid    Into  copaiba  nfl 
One  product  melted  at  77  ,  another  at  54°.    Tiic  tu 
hhe  formula   [i  i.illi.i-'IK  b.     Later   investigators   haws  bean  uii.ii.lr  is 
obtain    a    soMd    hydrochloride   from   either   Para    or    M 
Neither  Poseelt*  (1890]  nor  Strauss*  (1868}  obtained  ieflni 
by  oxidising  both  oils  with  nitric  acid.    Levy  and  Englaoder 
who  oxidised  Para  oil  wits  potassium   bichromate  and  snip 
wen  mors  snoceesiiil.    They  obtained  a  crystalline  acid  malting  :«'  140 
which  was  identified  as  a  symmetric  dimethyl  succinic  add,  C«B 
The  small  yield  ol  Inn    1%  p.  c.   rendera  it  doubtful  wheth 
nwvs  its  origin  ro  curyophyllene  or  to  Home  other  minoi 
phe  oil     according  to  Brix,  Maraeaibo  balsam  oil  yields  upon  oxi 
small   Jirni Minis  uf  terephthalic  add.    The  same  oil   when 
sodium  yields  a  bine  oil  which  has  the  composition  GsoHs*~r~ftsO. 

AlM"l,TKHATtON.      (Yipailul    nil    is    lu.ilc   I'vim  |ll«Mil  I  \     Used      i 

ant  than   adulterated  itself.     As  adulterant  gurjun   balsam   >■< 
Domes   into  consideration,   which,    however,   can  be  readily 
on  account  of  its  higher  specific  gravity  "ll|,l  greater  optical  a 
Tin-  nil  ui  tii.'  African  copaiba  balsam  (Bee  next  oil)  is  not  sola 
an  equal  volume  "i  absolute  alcohol  like  Hie  ifi'iiiiine  oil. 


176.    African  Copaiba  Balsam  Oil. 

Under  the   above  designation  there  appeared  several  <xo  • 

balsam  from  West  Africa.    Although  its  botanivnl  origin  is  not  k 
lis   resemblance   to   the  South   American   Imlnfun   renders   itn  derii 


1 1  l.i.-UlK  if  Annnk-n,  871,  p.  194. 

*>  Uebls*i  Ann»len.  7,  p.  ir.iv. 

■)  I.UOilg-*  AniiHliii.  B4,  p.  821. 

*i  mi*  iiHMi-i,  M..iinuh. I. ObMB,,  2. 

I  "inn.  J'hnnii.  Joimi.,  III.  '-'4,  p.  2115. 
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ii c .in  b  copaifera  species  probable.    i'i iistiiiuti.ni,  rmney]  obtained 

-•{7—4H  p,  c.  of  oil    8p.  gr.  Q. 917— 0.918;  «d=  +20° 4^.    Optra  passing 
hydrogen  chloride  into  Fraction  ^40 — 270°  do  solid  hydrochloride  mn 
Biiied.     Neither  could  cnryophyiiene  hydrate  u-  obtained  I'.v  treat- 
ment with  placed  acetic  add  and  sulphuric  arid. 

177.    Cabriuva  Wood  Oil. 

t  .ililiuvn.  MjTOeajpm  tiurtigiatm   IV.    All.    I  I*;i m ily    Li^inuiiiOSHf)    is 

a  handsome  tree  native  to  Brazil  that  acquires  e  heighl  of  B  meters 
and   more.    The  yellowish-white  flowers   are   rary    fragrant,    the  odor 

•mblin«r  tluit  nf  .-i   mixture  nf  vanilla  and   ruin  balsam.    The  w I  is 

counted  among  the  mosl  valuable  oi  Urazil. 

The  oil  from  the  wood  was  examined  by Schimmel  A Co.a  It  is  of  a 
lijrlit  yellow  iolor  and  has  h  faint,  nut  unpleasant  odor.  Sp<  gF.  0.9288; 
nD=— 8°  2D'.  From  LOO  k,  of  sawdust,  Peckolt"  obtained  t-3g.  ofoR 
Bp.  -i    0.926  ai  18°. 

178.  Carqueja  Oil. 

irriiist.i  trhirrit.-it/i  is  supposed  in  be  the  plant  from  which  this  oil  is 
obtained.    This  leguminous  plant  grows  wild  in  Bracil  and  is  used  as 

;i  d stic  remedy, ' 

Carqueja  oil  is  yellow,   has  a  somewhat    iinr-.-ut  i--.     amphor-like.    not 

anpleaeanl  odor.    Bp.gr.  0.9962;  «u= — 31°  1."' at  17°;  saponification 

iber  190.5.     Upon  distillation   tin -fourths  oi  the  oil  distill  ovei 

between  200— 300B  while  acetic  acid  is  Split  off.  In  the  flrsl  Iran  ion 
cinool  could  l«"  identified.     A  viscid  mass  remained  in  the  flask. 

179.  Indigofera  Oil. 

Accord hli*  to  vail  Roin.bnry;h.  the  leaves  of  Itiiliguft'i.i  •f.-ilrxohii's 
D.  C.  (Family  L>-^iiinmos;ir\  rnntnin  a  substance  (possibly  aiuy^dalin 
or  Lanrocerasha)  which  with  emulsin  yields  hydrocyanic  acid  and  bens- 
ahlehyde.     Upon  distillatioa  of  the    fresh,   ranei-rated    leaves,  0.2   p,  <■.  of 

oil  wen-  obtained. 

Iniligofera  oil  is  light  yellow  in  color,  its  odor  resembles  that  of 
bitter  almond  oil  but  differs  from  it  in  being  herbaceous.  Bp.gr.  L.046.* 
Besides  bensaldehyde  and   hydrocyanic  acid,  the  oil  contains  traces  of 


i,  PhSrm.  Joan*..  III.  22.  p.  452:  24.  p.  218. 

»>  Hertrtit   von  S    A  Co..  Apr.   189S,  p.  611. 

»1  Catalogue  ol  the  Nat.  Bxhlb.  In  Rio.  186(1.  p.  4*. 

*l  Berlcht  vi. n  S,  1  Co.,  Apr.  1896,  p.  TO. 

«j  telle  hi  voh  S.  *  <<■..  "n     1894,  p.  75. 
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ethyl  alcohol  and  also  small  amounts  of  methyl  alcohol.  The  latter 
was  identified  by  its  conversion  into  methyl  iodide  and  into  the  methyl 
ester  of  oxalic  acid  melting  at  54°.  If  the  leaves  were  digested  for 
24  hours  at  a  temperature  of  50°  before  being  distilled,  the  first  distil- 
late contained  larger  amounts  of  ethyl  alcohol  which,  however,  wan 
formed  during  the  process  of  maceration.1 

180.    Sappan  Leaf  Oil. 

The  leaves  of  Camalpinia  sappan  L.,  a  leguminous  tree,  from  which 
the  sappan  wood  used  for  dyeing  Is  obtained,  yields  according  to 
van  Romburgh  0.16  to  0.2  p.  c.  of  an  almost  colorless  oil.  sp.  gr.  0.823 
at  28°.  It  is  strongly  dextrogyrate,  aD  =  +  37°  30'  to  +  50°  30*  and 
boils  principally  at  170°.  The  odor  is  pepper-like,  reminding  of  pbel- 
landrene.  With  sodium  nitrite  and  glacial  acetic  acid  so  large  an 
amount  of  phellandrene  nitrite  was  obtained,  that  the  bulk  of  the  oil 
may  lie  regarded  as  d-phellandrene.  Upon  distillation  of  the  leaw. 
van  Romburgh  observed  the  occurrence  of  methyl  alcohol.2 

181.    Oil  of  Tolu  Balsam. 

Oleum  Balsam!  Toltitani.— Tolubalsam5I.— Essence  de  Ban  me  de  Tola. 

Okioix  and  History.  The  statements  made  on  p.  420  com-ennHi: 
the  origin  and  preparation  of  American  storax  apply  in  general  to  tolu 
balsam  from  Tohiiferu  balsninuni  Mill.  It  is  prepared  in  the  soutl^n. 
states  of  South  America  and  has  lieen  used  for  a  long  period,  in  Europe 
since  the  middle  of  the  sixteenth  century. 

I'pon  distillation  with  water  vapor,  the  solid  balsam  yields  1.5 — 3  p.''. 
of  oil.  Slow  distillation  yields  a  light  oil,  whereas  rapid  distillation 
with  superheated  steam  yields  more  oil  of  a  higher  density.  Thesp.gr.. 
therefore,  varies  between  (>.04."> — 1.00.  The  oil  is  slightly  laevo-  or 
dextrogyrate,  «n  =— 0°."iH'  to  +  0°54'.  The  odor  is  pleasant,  liighlv 
aromatic  and  reminds  of  hyacinth. 

Composition.  The  older,  somewhat  contradictory  statements  gh"f 
but  imperfect  information  concerning  the  composition  of  tolu  balsam 
oil.3  According  to  Kopp  the  hydrocarbon  boiling  at  about  170°  and 
having  an  eletni-like  odor  is  a  terpene   (possibly  phellandrene?).    Ina>- 

>)  Iterlchl   von  S.  A:  Co.,  Apr.   lHiMJ.  p.  7.". 

-')    Hl'rlcllt    von  S.   &  Co..   Apr.    1H{>H,  p.   57. 

»)  Do  villi-  (1S411.  Ann.  <1«>  Chlin.  et  IMi.vm.,  III.  8,  p.  151:  Lleul*'*  Annnk-n.  *i. 
p.  304.— Kopp  (IS47i,  .loiirn.  du  I'hnrm.  ot  t'hlni.,  Ill,  11,  p.  425.—  Scharllng  (ISo'o. 
I.k'blK'H  Annnlrn,  U~,  p.  71. 


Oih  "/  thp  Legam'moeae. 


It!> 


mutch  ;«s  Busse1  (1870)  has  shown  tin.-  prwemr  ul  denzuk- mid cinnamfc 

m  of  benxyl  alcohol   in    the   balsam,  these  csti-rs  arc  probably  also 

.  i  in-'il  in  1 1  m-  oil    Asa  matter  of  fad  1  he  oil  has  b  high  saponification 

number  (abt.  180)  and  trotn  the  alkaline  saponification  liquor  crystalline 

adds  (presumably  cinnamic  and  bensofc  adds)  can  be  precipitated. 

182,    Oil  of  Myroxylon  Perniferum. 

rn.tn    lh«'    I.;iv«-s  of    the    l.'-mniiimtN    Myn>Xi  Inn    l"-riiil'nn!ii    L.    f..  h 

brae  «d<»s«-lv  related  bo  the  Peru  balsam  tree**  Pecltolt'  obtained  a  a 
iiiiiouiii  <>f  oil  with  a  faint  but  pleasanl  odor  and  s  sp.  gr,  of  0."874  at 
14°.    Tin-  h.iik  yielded  two  oite,  one  having  r 1 1 « -  up,  gpr,  1.139  ai  L5 
t!i.>  other  0.924  at  17".    The  oil  from  the  wood  bad  b  fatal  Basaafras 
odor  and  h  sp.  gr.  of  0*852  ai   15  . 

183.     Oil  of  Rose  Geranium.-'* 
Oleum  ('erauH.  —  QeMahna*  or  Pelurgron i » m *'tl <.  —  Essence  tie  (Jeriuninti  Rimr* 

Owbhh  ami  MisToitv.     The  pelargoniums  which  ate  Indigenous  i<> 

iMi  Africa  and  which  are  now  largely  cultivated  as  decorative  plants 
tvere  introduced  into  Europe  in  Kino  (Piesee*).  Reehiz"  in  1  Hi!)  first 
obtained  Q  volatile  oil  from   the  Wvhn.     Hmvever.    h'MJuo  1'aiis, 

L847  was  the  Orel  to  cultivate  pelargoniums  for  the  distillation  o] 
the  oil.    Since  then  their  cultivation  throughout  France  has  been  largely 

ended  and  was  Introduced  Into  Algiers  by  Cfaltia  and  Monk.  The 
production  in  the  latter  colony  oow  sxceede  that  of  any  other  country. 
In  Spain  pelargoniums  were  cultivated  in  th«*  vinnity  of  Valmrin  hv 
EtobfHard.  Later  the^  were  also  cultivated  m  the  province  of  Almeria. 
The  ishoul  of  IJi'nni.Hi  has  entered  upon  the  cultivation  ol  these  plants 
since  the  eighties  ami  now  holds  thewwond  position  in  the  manufacture 
of  the  oil.    Of  much  less  importance  are  the  plantations  in  Corsica. 

PuKiAkvriov     Three   species:  and   their    varieties   an   principally 

cultivated,   viz..   PolAtgonlttio  odomtlssfoiwm  WilM.,   /'.  c&piti&tvBi  Air.. 

nid  P  roBBttm  Willi].    The  last  is  regarded  as  a  variety  ol  !'.  nuJula  Ait. 

;uvr-|. 

"  i  BftHditB,  u,  p.  saw. 

»>  liuu.mil>  h  na  the  eu-c&lleci  Peru  Unlxain  oil  cannot  be  ••i'tciliir-1  h\  -.i.-hiii  dl»tli- 
latlon   It   In  not.  [iti-liuled   niniiitR   Ihi"  volatile  i.IIn  In    IIiIh   1  re  n.  tine. 

■  )  Zeltechr.  d.  8si.  Apt.-Ver..  IT.  p.  49;  Jahre*t>.  I.  I'harni.,  1879,  I'.  59. 

«i   Tbt  An  ol  Perfumery,   Hli  »-•  1 . .  p.   l_i 

»)  This  oil  in  iK'i  !■•  be  confounded  with  paiiurou  oil  toon  AadropogoB  *chueo- 

iflm-.    I,,    n  iiicli  Ih  mlflnnmed  Indian  jcernnlum  i.ll. 
«)    I'hariu.  .Imirn.,   I,  II,   p,  839, 

t)  OdarOcraphla,  vol,  1,  p.  4-9, 
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The  oil  is  to  be  found  in  all  green  parts  of  the  plant,  especially  io 
the  leaves.  The  flowers  are  perfectly  odorless.  The  plants  are  harvested 
before  they  blossom,  when  the  leaves  begin  to  get  yellow  and  after  the 
lemon-like  odor  has  given  way  to  the  more  rose-like  odor.  It  w 
reported  that  the  plants  grown  on  dry  soil  give  a  smaller  yield  but  a 
finer  oil  than  those  grown  in  irrigated  soil.  The  yield  varies  from 
0.15  to  0.83  p.  c. 

Pkopertiks.  Geranium  oil  is  a-  colorless,  greenish  or  brownish 
liquid  of  a  pleasant,  rose-like  odor.  Sp.  gr.  0.89 — 0.900;  an  =  —  6  to 
— 16°.  With  the  exception  of  the  Spanish  oil,  all  varieties  are  soluble 
in  2 — 3  parts  of  70  p.  c.  alcohol.  The  saponification  number  varv* 
from  45  to  100  and  the  percentage  of  ester  calculated  as  geranrl 
tiglinate  from  19  to  42  p.  c. 

The  constants  of  the  different  oil  varieties  are  as  follows: 

1.  French  oil.  Sp.  gr.  0.897  —  0.905;  «D  =  —  7°30'  to  -i»:. 
Geranyl  tiglinate  25 — 28  p.  c.  Forms  a  clear  solution  with  2 — 3  parts 
of  70  p.  c.  alcohol. 

2.  African  (Algerian)  oil.  Sp.  gr.  0.892— 0.90;  «i>  =  —6°:^ 
to  — 10°.    (ieranyl  tiglinate  19—29  p.  c.    Solubility  same  as  No.  1. 

3.  Reunion  oil.  Sp.gr. 0.889— 0.895;  «n=— H°  to  — 11°.  Geranyl 
tiglinate  27 — 33  p.  c.  Solubility  same  sis  No.  1.  This  oil  usually  has 
a  green  color  which  docs  not  result  from  the  presence  of  copjM*r  Inn 
from  one  of  the  compounds  contained  in  the  highest  fractions  wliirli 
when   pure  is  possibly  bine   in   color. 

4.  Spanish  oil.  Sp.  gr.  abt.  0.897:  «»  =  —  10  to  —11°.  <n»rauyl 
tiglinate  35 — 42  p.  c  As  to  solubility  this  oil  differs  from  the  others 
inasmuch  as  the  solution  in  2 — 3  or  more  parts  of  70  p.  c.  alcohol  i- 
rendered  turbid  by  the  presence  of  minute  crystals  of  paraffin  which  rise 
to  the  surface.  The  separation  of  oily  drops  at  the  bottom  of  the  tut* 
would  indicate  adulteration  with  fatty  oil. 

5.  German  oil.1  This  oil  has  been  distilled  by  way  of  ex]N»ritiH*ut 
but  is  not  an  article  of  commerce.  Yield  0.10  p.  c.  Sp.  <rr.  II.SNMJ; 
«!►■=  —  1(5°.     (ieranyl  tiglinate  27.'.)  p.  c 

Of  the  commercial  varieties,  the  Spanish  oil  is  rated  highest.  Fn-inii 
and  African  oil  are  about  alike  in  quality,  while  the  price  of  Reunion  oi! 
is  somewhat   lower. 

The  oil  is  mostly  transported  in  tin  cans  and  often  acquires  a 
brownish   color  and   an   odor  of  rotten  eggs.     This  disagreeable  odor. 

■i  iti'i'iclil  vim  s.  A-  i'ii..  Apr.  Is'.M.  p.  IfJ. 
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wiwt'VMr.  is  eanily  removed  by  exposing  bhe  oil  '"  tin-  air  in  shallow 
liehee  tor  several  days  As  goon  as  possible  the  oil  should  be  filled  into 
containers. 

<  oifpoeroiozr.    The  principal  constituent  m  gerauiol,3  CioHieOi  which 

[a  ootitarood  in  all  commercial  varieties  of  the  oil.    if  can  be  isolated 

i.v  treating  the  saponified  and  dried  oil  with  very  fine  calcium  chloride, 

The   addition    product    is  carefully    washed    with   ether   and    the  pure 

larated  bj  decomposing  the  compound  with  water.1 

BeetdaB  .^emmo].  a  second  alcohol,  OiuBaoO,  which  has  been  identified 

itronellol  i>\  Xleroann  and  Schmidt8  has  been  found  ha  fche  oil,  I' 
occurs  to  a  larger  extent   in  the  oil  Erato   Reunion.     Mixtures  of  these 

ihola  have  Ih-^h  described  as  "Rhodinol  de  Pelargonium'1  hy  Barbier 
Booveaull  '  and  a*  "Reuniol"  by  Hesee.8 

rhe  percentage  of  geraniol  and  (dtronsUol  in  the  rariooe  commercial 
-  has  been  determined  by  Tiemaon  and  Schmidt:8  The  Spanish 
nil  contains  70  p.  <•  of  alcohols,  of  which  •'••">  |>.  «■-  are  geranio]  and 
:{."»  p,  c.  citronellol.  The  African  <>il  contains  7.">  p.  <•.  alcohols  <>t  which 
90  p.  c,  i-  geraniol  and  20  p.  e.  cstronellol.  The  Reunion  oil  contains 
80  p.  ■    of  equal  parts  ofgeraniol  and  citronellol.    in  nil  of  these  oUa 

eh  ronellol  is  a  mix!  ore  of  the  dextro-  and  laerogyrate  modiflcatii 

riii-  tower  Fractions  of  tl il  contain  a  third  alcohol,  in  .-ill  probability 

ISnalooI,    (Bjirhiermel  Bouveault).* 

The  m  ills  which  were  separated  from  ilie  lye  after  saponification 
boiled  between  100  and  210*,  and  in  part  solidified.  The  solid  acid 
melted  a1   64— 455°.     Its  silver  salt  and  its  dibromide  melting  al 

ii\   ii  ;is  li-iinic  ;i«  id.7    The  Horrid  acid  mixture  apparently  coneists 
of  ratenanic,  butyric T  and  acetic8  acids. 

Jeancard  and  Satie*  have  found  thai   the  atnonnl   of  free  acid  in 

iimiiu  nil  increases  when  the  oil  is  kept  in  partly  tilled  bottles,  an 
iii  which  originally  Bhowed  an  acid  nomber  of  ■'•>'>.  after  two  months 

-i Mag  had   increased    to  86.73.     The  same   authors  also    made  .-> 

omparative  examination  of  the  different  commercial  Varieties  of  the  oil, 

■  i  Jafcrab.  d.  riioin,,  ikt«i,  p.  ;»42. 

a  i  Journ.  f.  praki    Rbeitt.,  It,    19,  p.  LSI. 

I       IVri.f.  134 

ii  Ooropt.  road..   119,  pp.  28]   &  384. 

toon,  r.  prakt,  Hhem..  n.  BO,  p.  47-j     S8,  p.  988. 
Dmpt.  rend.,  J 19.  p    281, 
'■  Berfeb.1  *on  S.  a  Co.,  Apr    1894,  i>-  81.     "    » •> 1 1 1 < i  be  <ii  Ihi.ti-hi    to  reaxoxalitc 
in-  K.|iii><mn  dlBtlllau-  ■•!   I'l-hiru'i'iihnn  rosea m  In  order  »■•  MCWtalB  Wbetner  or  baI   Bfli 
M4argoafc    mill   nf   i'k-HH    (18481   (LfoblR'a  atraavTen,   B9,   p,  M>,  DM  ttMll  as  a 

mixta 

»)    nun     Ban      i  I Ill,   38,   p.  37. 
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Geraniol  and  citron  ellol  are  contained  in  the  oil  both  free  and 
combined  with  acids.  The  esters  of  citronellol  are  more  strongly 
optically  active  than  the  alcohol.  If  geranium  oil  is  saponified  with 
alcoholic  potassa  the  angle  of  rotation  is  less  after  the  saponification 
than  before.1 

Of  minor  constituents  1-menthone  remains  to  be  mentioned.  It  was 
identified  by  Flatau  and  Labbtf2  by  means  of  the  semicarba zone  melting 
at  170.5°.  In  the  highest  fractions  a  crystalline  substance  melting  at 
63°  has  been  found  which  resembles  the  stearoptene  from  oil  of  row. 
Judging  from  the  behavior  of  the  oil  to  70  p.  c.  alcohol,  this  paraffin 
occurs  in  largest  amounts  in  the  Spanish  variety. 

Adulteration  and  Examination.  Geranium  oil  is  adulterated  with 
turpentine  oil,  cedar  wood  oil  and  fatty  oils,  all  of  which  can  be  recog- 
nized by  their  insolubility  in  70  p.  c.  alcohol!  Fatty  oil  remains  behind 
upon  distillation  with  water  vapor  and  can  be  detected  without 
difficulty. 

184.    Oil  of  Garden  Nasturtium. 

The  odor  of  the  leaves  of  Tropneolum  majus  L.  (Family  Tropaeoh- 
rene)  having  an  odor  similar  to  that  of  the  cress,  induced  Hofniann*  in 
1874  to  examine  the  oil.  300  k.  of  flowering  herb  and  unripe  seeds  weiv 
distilled  with  water  vapor.  The  aqueous  distillate  was  shaken  with 
benzene  find  upon  evaporation  of  the  benzene  7.">  g.  (  =  0.02.")  p.  v.)  of 
oil  wen1  obtained. 

The  oil  boiled  between  100—300°  leaving  a  not  inconsiderable  residue. 
Only  the  first  fractions  contained  sulphur  and  had  an  unpleasant  ouW. 
the  others  not.  The  bulk  of  the  oil  distilled  at  about  231.0°.  Thi> 
fraction  was  a  liquid  of  strong  refractive  power,  sp.  gr.  1.014(5  at 
18°.  and  when  acted  upon  with  caustic  potassa  gave  off  large  quant  it  i«f 
of  ammonia.  Analysis  showed  it  to  Ik*  the  nitrile  of  phenyl  acetic  a«-id. 
The  principal  constituent  of  the  oil.  therefore,  is  the  same  as  that  of 
Lei>i<lium  sativum  I,.  The  same  substance  was  found  in  the  lower  ami 
higher  fractions  of  the  oil  together  with  a  hydrocarbon  not  farther 
investigated. 

Quite  different  results  were  obtained  recently  by  (ladamer.*  H»p 
prepared  the  oil  by  extracting  the  juice  from  the  comminuted  herb  with 
ether,  also  by  distilling  the  carefully  comminuted  herb  and  extracting 
the   aqueous    distillate    with    ether.     4    k.   of  herb  yielded   1.3  jr.    of  a 

•  )  Coiupt.  rcml..   ll'.»,  i>.   ifsl.  'J\    n«riiht<\   7,  i>.  ."is. 

=  >  Hull.  Sim-,  chliii..  III.  It*,  p.  7*s.  *■  Arcliiv  d.  Plitirm.,  2.H7,  p.  111. 
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brownish  colored  oil  the  cnsfr-Uke  odor  ol  which  became  especially 
lied  when  ■ranned.    With  ammonia  the   oil  yields  almost   quanti 

h  "ly  benzyl  thiourea  melting  ;ii  H52°.  Thus  showing  thai  the  oil 
ista  almost  entirely  of  benzyl  mustard  oil. 

This  mustard  oft]  owes  its  origin  to  the  decomposition  >of  a  gtucoeide, 
the  gtaeotropaeolm,  nuHiaK.\Si-uH  4-xHuO  by  means  ol  ;i  fermi-m. 
Inaamucli  as  the  gluooside  and  ferment  or  contained  m  separate  cells, 
tbe  fol  nation  of  the  lienzyl  mustard  oil  takes  place  only  when  the 
'■•■II  wiills  an  raptured  and  both  substances  can  ;n-t  mi  each  otlu*r. 
If  the  irii  wall  is.  qoI  destroyed  before  distillation,  tin-  Fermenl  is 
rendered  inactive  by  bbe  heal  before  ii  can  act  on  the  gtacoside.  This 
is  then  decomposed  during  the  process  of  distillation  wirh  the  formation 

<.i  ili.>  nil  rili-   ui   phenyl  n.-.-rir   add    (Bessy!    Cyanide).      If   it    is   assumed 
rli.it    Qofmann  diil  not  sufficiently   comminute  his  crude  material, 
Is  obtained  by  him  are  explained. 

185.  Oil  of  Coca.  Leaves. 

The  presence  of  an  oil  in  the  corn  leavee  was  ftrsl  observed  in  I860 
by  Niemann1  and  Lassen.*  The  loaves  ol  Brythroxjlon  cocs  Lam. 
\-;ir.    gpmceaMam    Brck.    (Family   Brythroxyl&ceas)   contain    variable 

sunta  of  oil  according  to  their  development,  Van  Etombnrgh' 
obtained  from  young,  undeveloped  leavee  0.18  p.  c,  from  folly  developed 
leaves  only  0.06  p.  c.  of  oil.  It  consisted  principally  of  methyl  salicylate 
with  small  amounts  of  acetone  and  methyl  alcohol. 

186.  Oil  of  Guaiac  Wood. 

Illctini  Mem  tomjaei.  —  (iuujiikliolziU.  —  Essence  «V  Bois  Ouiar. 

Oai'i-  .wn  Phki'auation.    Huhtrsiu  s.uuiimti  Lor.  is.  according  bo 

ii.'    a    tree  4-0— 60   test    In   height,    belonging   to   the  family 

Styrgofihylkirf.ie,   ami    is   imli",'eii<nis    to   tin-   Argentine  province  uf  < ir.ni 

"ii.-.,  half  way  up  the  Rio  Berjema    The  wood,  very  similar  to 

r  he  ordinary  jruaine  wood  from  (iu.-ijurmn  otticinnle.  L.,  occurs  since  the 

1809  as  Palo  boJsamo  in  commerce.    It  is  exceedingly  s«>ii<i  and 

u dous,  and  is  rolored  greenish  blue  on  exposure  to  the  air.  whicli 

..How-  of  drawing  the  conclusion  bhat  guaiac  resin  is  present.    By  distil- 


•  •  E>e  foUiH  Erythrcixyll.  Mswrtfttto,     QStUngm   lHflO. 

i"T  die  BUtter  von  Krytbroxyton  Vm-n  I-nm.,  rilnntrt  nOmi,  Out  tinmen  1  *•>',-_' 
■  ate.  Am  trav.  cbiui.  <Je*  Pajra  inn-,    18.  p.  *30-— s'l.mni-    Pltuitaataln  i-    Bnita 
*«.rir,   I8S4j  p. 48,— Berlcht   ron  8.  ft  0oM  Oot,   |S1»r,,  p.  47;   Apr.  IHihs,  p.   7.'.. 
►j    xr.inu.'ii.  -i.  Kfinlffl.  CMm.  d.  WImmmcIi.  ra  aoetlng*n.     Vol.  84,  p.  76. 
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Cation  bhe  wood  yields  5— «6  p,  e.  of  oil,  which  was  first   prep 
Bchimme]  8  Co.1  and  brought  into  commerce  as  oil 

■  ri.iiTII'.'n.     Oil  of  gnaiftC  WOod    i8  a    viscous.    Ihmvv    oil.    uii> 

ordinary  temperature  gradually  Bolidinss  to  •■»  crystalline  mass     Wlm 
ir  has  solidified,  i>  does  not  melt  again  until  between  -I"  and  50".   Th 
odor  "i'  the  oil  is  \.Tv  pleasant,  being   viol.-i-  and  tea-like.     I 
■v  lies    between   0.965  and  0.975   -if   30  ,  the  angle  ol 
is  — «»   to  —7°  ut   80°.     Tin*  oil   is   soluble    in    T<>    p.   >■.    alcohol, 
saponification  number  Found  of  an  nit  was  3.9,   tin-  ester  nuin 
and  i he  acid  number  i ,4.* 

i  oupoarnoN.    Tli.-  crystalline  constituent  ol  bhe  oil  i-  . 
or  gunlol  (Wallach*},  h  sesquiterpene  hydrate  Cin&aoO.     Quaiol  fan  tt 
odorless   body,  crystallising  in  large  te  nl  prisms,    ,l"'  ' 

i     ■     It   imiis   tinder  ordinary   pressure  at    288°,    andta    l<>   • 
pressure  at    148°.     its  solution  in  chloroform    is   laevoj  Wld 

hydrocarbon  ('ir.Hji  is  formed,  arcom 
an   intensely   Mm-  substance,    On  boiling  guaiol   with 
hydride  s  liquid  acetyl  compound  is  produced  which  boilt 

a  preesnre  of   l"  nun.    Tl Corifexous  constituent   of  the  oil  i 

yet  been  investigated, 

"r in-  <>ii  is  Deed  in  the  perfume  industry  for  1 1 •- ■  purpose  of  prodi 
irrose  odor.     Recently    it    is   being  employed    in    Bulgaria 
adulterant  [or  oil  of  rose  < p.  186). 

187.    Japanese  Oil  of  Pepper. 

Tin-  Fruit  uf  Xnnthoxyluw  ptptritum  D.  C.  I  Family  Rntae&u)  kunv 
as  Piper  japoaieum  or  Sunsho  (Japanese),  yields  upon  distillation*  witl 
water  8.18  p.  e.  ol  ;■  yellowish  oil    of  ,-i    pleasant    odor  remind 
lemon    8p,  gr.  0.978;  b.  p.  l  <■,(»— -imp. 

The  oil  v\ ;is  investigated    bj    fttenhoufle1  in   1857.    whu  ■  ■-■ 
tin-   prssencs   ol  n    terpens   boiling  at    lo_ji,   xautboxylsni    (pinen   ■•• 
carapheneT),  as  well  as  ■>  crystalline   body  C10H11O4.      1 
stitnenl  of  1  he  oil  is  cftral,a  Ci&HisO 

«i  Bftrtchi  ran  8.  a  Co.,  fcpi     tsea.  p,    i.\  A.pt    1*98,  p    82:    Mi 

Oct,  tees  0  ■■'< 

»)  Tin-  bMtfltfal  ri/niii-     1  iwiiii|iinti  oil"  whm  laU«r  riven  «>•  thla   aatne  -'ii 
il  iii>'  ■llgbtwl  rewmblanoe  t«  the  genuine  el 
Bertehi    1 1  Apr.  1808,  i>. 

n..  !..    BBddratMlM    kpotb,  Zeltunx,  BS,  p.  880 

♦I     Millie's     \  minlin.    J7.I     p.    890 

sj  Tin  .  1.  -  - 1  —  c 1  •■  (<  homlker-Zeitimg   Rupert.,   IT,  p    Ml  Ibi 

la  <if  coutwc  mi  Hi  tli-  jn-Jiitird  mk  iIh-  Duma  champaea  ml  fur  the  OIL 
*i   tu-ii.'Ui   <  ><i,  s    i  Co..  o.'i.    LSSO.  p,  u 
I)   Phftnn.    1 'ii  .  I.  17.  |i.  IB.  —  IJeblj's  Annnlen     104.  p 
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188.     Oil  of  Xuiithuxylum    Ha  in  i  1 1iui  i  ,i  n  mil 

Tin*  Beads  of  x.nii intwiriiii  ii.niiilrniii.iiiuiii^  yield  according  to 
Reining*  8.84 — ■"•  i'.  '-.  ol  volatile  oil  of  the  «p.  gr,  0.840,  li  is  colorless 
and  has  ;i  pleasant  persistent  odor,  reminding  ol  a  tnixtnreof  geranium 
.-iinl  bergamot  nils. 

189.    Oil  of  Rue. 

Oh'iim  Rut u<>.  —  Ktinteiiiil.  —  Esseace  lie  Rue. 

<ji;ii.t>  ami  Hiktouy.  Garden  roe,  Ruts  gi%v6ohna  L.,  belonging  to 
rhn  family  fiuftacetse,  is  indigenous  bo  the  Mediterranean  countries 
.-iinl  is  cultivated  in  different  countries  having  a  moderate  climate. 
li  eontaine  aboul  0.06  p.  &  ol  volatile  oil.  which  gives  t<>  the  planl 
a  peculiar  aromatic  odor  and  rnstp  wiiidi  gave  rise  to  its  nee  aa 
.i  kitchen  spice  In  ancient  timee  the  plant  was  employed  aa  a  remedy, 
especially  for  scurvy  and  snake  bites. 

Tin'  first  mention  of  oil  ol  rue  (although  possibly  of  the  ratty  oil) 
is  found  iti  Saladin'fl  writings.  Gesner  distilled  the  oil  about  the  middle 
of  the  sixteenth  century  and  the  lame  ia  mentioned  in  the  price  ordi- 
nances ol  the  cities  >ii  Berlin  Tor  the  year  1574 and  of  Frankfurl  for  the 
L582,  and  in  the  Dispensutorinni  Noricura  of  tin*  year  1589. 

The  yield  of  volatile  oil  from  roe  wasfirst  determined  byCartbeueer 
in   the  beginning  of  the  eighteenth  century.    The  oil  was  investigated 

Neumann  and  kfahl  in  Rostock  in  the  year  1811,*  by  Will  in  the 
l*4o,i  Cahoura  in  L845,0  Gerhard  in  1848,4  WOliama  In  1858,' 
Halhvachsin  i^"»!».s  Barbordt  In  1802L*  Oteaecke  in  ISTO™  and  Gornp* 
Beeanaz  and  Grimm  in  L87l.lJ 

riiopKifi'iKs.  oil  nt  in-'  is  a  oolorlesa  to  yellow  liquid  of  an  intensive 
persistent  rue  odor,  which  is  pleasant  only  when  greatly  diluted 

Its  »|i+'ri<ic  gravity  is  towel  than  tlmt  Oi  all  known  rulntili'  nils  mid 
lies    between    0.888   and    0.840.      Oil    of    nit*    m   slightly    dextrogyrate 

__  +  in;!'  m  +  2C  lo'i  ;md  solidifies  at  a  to  w  temperature,  its  solidi- 
fication point  lies  between  +8  and  -t-  1 ' •' ' . ' --'  During  the  distillation 
v«*ry   little  passes  over  op   i"  200°,  the   largest    portion    boils  from 


1 1  Brodlt  ttHXlalfiillH  vra*  originally 
given   ns  llif  Binirci-   ol   thin  nil. 

-•>  iiiIux-hIi.  r.  riiiinn..  IB8T,  p.  \~>~ , 

and  1888,  p    198. 

nwdorO'a  Joum,  d.   Pharm., 

20,  li.  P 

*J    I.U-l.iir  -    V  ■  ■  •  i < 1 1< ■  >• .  85,  p.    -" 
5>  Compt.  rend.,  2«.  p.  2<W. 


•  >  Lleblg'a  Aiin.'tUn.  <-7.  p,  M9, 

ti  li.  blg'a  Lnoalca,  hit.  p.  ::ti. 

-I  I.U-Mk  «   Alifinli'11,    1  LB,   p.    1"7 

pi  tMtOg'm  Aiiiiiili-ii,   198,  P    Wfl 
dtMbP.  fiir  ClUMSle,    L8.  p     I9S 

ill  Mi'lilg'n  AiiiniI.-ii.    157,   p    -T-V 

'■  i  ---I  i,  o  t  vim  s  a  Co.,  Oct  i  see, 
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215  to  282°  (Umney,1  1805).  The  oil  forms  a  clear  solution  with 
2—3  parte  of  70  p.  e.  alcohol. 

Composition.  The  only  constituent  which  has  been  positively  identified 
is  methyl  nonyl  ketone,2  CHsCO .  C0H19.  Besides  this  body,  which  forma 
about  00  p.  e.  of  the  oil.  there  is  contained  in  it  according  to  William** 
laurinic  aldehyde,  C12H24O  (b.  p.  232°).  This  assertion  is.  however,  too 
little  supported  by  facts  and,  therefore,  makes  the  presence  of  thi* 
aldehyde  in  oil  of  rue  appear  still  doubtful. 

The  terpene  found  by  different  investigators  can  in  all  proliabilirr 
be  traced  to  adulteration  with  turpentine  oil. 

For  the  preparation  of  pure  methyl  nonyl  ketone  the  oil  is  shaken 
with  sodium  bisulphite  solution,  the  resulting  mixture  made  fluid  with 
ether,  then  pressed,  and  the  operation  of  washing  out  and  pressing 
repeated  several  times.  The  disintegrated  press  cakes  are  decomposed 
by  alkali  solution.  The  separated  oil  is  purified  by  distillation  with 
steam. 

Methyl  nonyl  ketone  has  the  specific  gravity  0.8295  at  17.5°;  it  boil* 
at  224°  and  melts  at  •+■ 15°.4  According  to  H.  Carette5  it  boils  at 
226°  under  766  mm.  pressure  (corr.  230.65°)  and  at  121 — 122°  under 
a  pressure  of  24  mm.  (corr.  122—123°).  Carette  also  prepared  th* 
oxime  by  treatment  with  hydroxylamine  hydrochloride  and  alkali. 
M.  p.  4(5°. 

Examination.  As  the  value  of  the  oil  of  rue  depends  on  the  amount 
of  the  methyl  nonyl  ketone  present,  the  determination  of  its  solidification 
point  gives  a  valuable  criterion  for  judging  the  oil.  This  determination 
is  conducted  as  described  on  page  187. 

All  foreign  additions  lower  the  solidification  point  which  lies  at  +  8 
to  +  10°  with  good  oils,  they  also  raise  the  specific  gravity  (with  thf 
single  exception  of  petroleum). 

Petroleum  like  turpentine  oil  is  detected  by  it  insolubility  in  70  p.  •". 
alcohol.  Turpentine  oil  can  be  further  identified  by  fractional  distillation. 
The  portions  boiling  below  200°  are  collected  separately  and  tested  for 
pinene.     With  a  pure  oil  not  more1  than  5  p.  c.  distill  over  below  200." 

Adulterants  may  also  be  separated  from  the  methyl  nonyl  ketone  by 
the  bisulphite  method  described  under  Composition  and  then  identified 
as  such. 

»)  I'linrm.  Journ..  III.  I'.".,  p.    H>44.  *i  ZfltH.hr.  f.  (h»-ml«\  IS,  p.  42M. 

21  I.lfblKM  Aiinitleii.   l.">7.  p.  -'".">.  '1  -loiini.  <!«■  Chnnn.  t»t  ('him.  VI,  10.  |i.  25.1. 

•■»)  I.U-IiIk'h  Aiinnlen.  lo~.  p.  fit*.  "■    I'liarm.  J  on  in..  Ill,  :».-».  p.  1044. 
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190.    Boronia  Oil. 

in  oil  distilled1  in  Victoria  (Australia)  from  Boronia  polygalifolia 
(Family  Rutaceae)  had  a  sweet  odor,  reminding  of  estragon  and  some- 
what of  rue.    Specific  gravity  0.839  (!) ;  aD=  4- 10°. 

Upon  fractional  distillation  of  the  oil.  there  came  over  from  150 — 170° 
31  p.  c,  from  170—180°  38  p.  c,  from  180—190°  15  p.  c,  and 
above  190°  16  p.  c. 

191.    Oil  of  Bnchn  Leaves. 

Oleum  Baeeu  Follornm.— BuccnblBtterdl.— Essence  de  Feniiies  de  Buco. 

Origin  and  History.  The  genus  Baroama  belonging  to  the  family 
Ratnceae  is  distributed  in  southern  Africa  in  various  species.  The  resin- 
and  oil-containing  leaves  of  these  shrubs  appear  to  have  been  used  for 
a  long  time  by  the  natives  as  a  medicine.  In  the  year  1820  the  leaves 
were  brought  from  Capetown  through  London  into  the  European  market 
(Reece*).  Since  the  latter  twenties  they  have  been  made  official  in  most 
of  the  pharmacopoeias. 

In  commerce,  round  and  long  buchu  leaves  are  distinguished:  the 
first<  are  the  leaves  of  Barosma  hetuliim  Bartl.,  and  B.  crenuhita  L., 
the  second  those  of  B.  serratifolia  Willd.  The  latter  are  sometimes 
adulterated  with  the  leaves  of  Empleurum  serru latum  Ait.8 

The  volatile  oil  of  buchu  was  prepared  in  1827  by  Brandes.*  It 
was  investigated  by  Fliickiger  in  1880,  by  Spica  in  1884.  by  Shimoyama 
in  1888  and  by  Bialobrzeski  in  1896.  From  the  leaves  of  Barosma. 
betulina  there  are  obtained  by  distillation  1.3—2  p.  c.  of  oil,5  from 
which  separate  even  at  ordinary  temperature  crystals  of  diosphenol. 
The  liquid  portion  separated  from  this  has  the  sp.  gr.  0.957 — 0.97  at 
15°.  The  density  of  a  normal  oil  which  had  been  warmed  to  27°  in 
order  to  dissolve  all  the  diosphenol,  was  0.943. 

The  leaves  of  Barosma  serratifulia  yield  only  0.8 — 1  p.  c.  The  oil, 
poor  in  diosphenol  and  liquid  at  the  ordinary  temperature,  has  the 
•p.  gr.  0.944—0.961  at  15°. 

Oil  of  buchu  leaves  is  dark  in  color  and  has  a  strong  camphor-  ami 
mint-like  odor  and  a  bitter,  cooling  taste. 


•>  Imperial  Institute  Journal,  2.  p.  802;   I'hnrm.  Journ.,  57.  |».  199. 

*>  Monthly  Oasette  of  Health.  London,  Feb.  1821.  p.  7!»0. 

*)  Prantl's  Lehrbuch  der  Botanlk,  von  Ferd.  Pax.  p.  886:   Pharmncoirrnphln.  p.  11<>. 

*)  Arehlv  der  Pharm..  22.  p.  22!>. 

*)  Berlcbt  von  8.  A  Co..  Apr.  1891.  p.  «:  Pharm.  Journ.,  Ill,  2«,  p.  7»tt. 
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Composition,  i    The  i  pom  oil  ol  bochv 

in  ili<-  cold  is  ;i  phenol  <>\  the  fonnnla  CioHioO?.     Hioaphenol 

bod;  has  I d  called,  melts  a1   82°,  i«»iis  under  1 -i   mra 

112°,  under  ordinary  atmospheric  pressure  al  J-"'«_J    with  partial  A 
position,  and  is  optically  inactive,    With  ferric  chloride  it 

ten  color  reaction.     Besides    its  properties  us  a    phenol,    clio* 
shows  i Ik*  behavior  ol  an  aldehyde  as  ii    reacts    with    hydro: 
and  phenyl  hydrazine,     Opposed   to   the  supposition  that    an 

[TTOUp  is  present   in  <iiusiilirii.il   is  the  tact    thai    l»v  tin-, nth i  .. 

potassa  and  heal  an  acid  CioHigOs-r-HtO,  diolicacid  hi.  n 
duosd,  whereas  from  an  aldehyde  CioBi«Oi  the  nri«i  CiuHieOa    un 

alcohol  CloHlaOj  would  I xpeeted.    Upon  redact! lioephsni 

dSolalcouol,  CtoHiaOai  crystals  melting  al    l-V.t-;    upon  oxidati 

moisi  silver  oxid permanganate,  ■>  liquid  arid  r,,,ii    I 

The  remaining  conatitueata  of  the  oil  boil  lower  than   diospli 

lu  Tin-  first  portion  is  contained  ;i   hydrocarl I  loHjg  of  th* 

I »• » i 1 1 «   174  to  1HV:  (;it  14  mm.  from  65 — 67°).    This  bydroearba 

a  mobile,  strongly  active  liquid  of  a  pinene-Hk !"■      Bp.  _i    0.8W7 

[-;],,    -  -fi;ii4n', 

Tht»  fraction   boiling  from  206— 2041    consist*  ol  n   Bhgbti; 
gyrate  ketone  i[,f]ii~—  6   I2'i  CioHigO,  which  possesses  h  pun 

iiiinr-lik lor.     Wirh  hyilroxybuniiu'  ii    vielde 

dextrogyrate  and  boiling  between  134—136°  onder  a  pressure  ol  ; 
Ths   ketone   is    probablj    identical    wits  laevogyrate  menthane    si 

iction  with  bromine  also  indicates,  with  wbirh  h   forma 
pound  of  tl omposition  OioHivBrOBrt. 

192.    Oil  of  Empleurum  Serrulatum. 

Th<*  Isaves  ol   Empharam  serrvl&tum  Ait.,  which  are  now 
mixed  in  with  tin*  long  buchn  leaven,  rontatn  0.64  p. 
bos  odor  of  which   reminds  o!  rue  and  is  quite  different   from 
l.iirhu  leaves,    Bp,  gr.  0.9404.    H  boils  between  200  and   385°,  fa 

iter  pari  between   220  and  2H0°.     From   this  fraction 
compound  is  obtained  by  treating  with  Hodium  bisulphite,   wh* 
to  indicate  the  presence  of  methyl  nonyl  k<  ie  main  iroi 

oil  of  rue. 


11    racldffvi    (l«M(l|     rinirin    .J.uirn      II!.   11,  )■!•    1 74  nml 
chlan.  itni.,    t  r. .  p,    i  -. ■  ~. .  Abatr.    Iahreet>.    i.   I'hem.,    |s85.    p    50  -MhtBtoyama 
Licbh     <1     I'tinni)..  90S,    p.    108.— ntnlnhracMkl    HUM)      rin.ru.. 
j<i<    i"l.  417.  IS8,  MS.— Konaakow    UStMl 

j i  Pharm.  Joarn  .  lit,  -'".  p    1 
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193*    Oil  of Jaborandi  Leaves. 

oh'iiin  Pellornn  ■laiii»nnidi.—  J»ilM»raii«lU>Iiittrrr>l.  —  Et86ti Dfl  dfl  Feuilles 

(b  Jaborandi. 

Tin-  genuine  jaborandi  leave*  from   PHoc&rpus  jAborandi  Holmes1 

(Family  fftrtaeeae)  yield  upon  distillation  0.2—1.1  p.  c.  ol  volatile  oil,8 

l  depending  npoa  the  freshness  of  the  material.    It  haae  strong 

.    iding  somewhat  ol  me  and  a  mild,  Fruity  taste.    8p.gr.  0*865— 

►5;    .<ii  = +  •'?-•"•'       it    dissolves  in    2   parts   of  80  p.  <•.  alcohol    to  H 

ur  Bolution.     !t    lioils   frinn    ]so— 290    and  Bometimea  solidifies  on 

roling, 
By  Fractionation   a   hydrocarbon   called  pilocarpine  (Hardy8)   (ap. 
gr    0.852  in    is  .  [«|o  =  -J- 1.21°)  can  be  isolated,  which    Forma  with 
hydrochloric  acid  a  solid  dibydrochloride.    according  to  this,  pMocarpene 
appears  to  be  dipentene  accompanied  by  small  amounts  of  an  optically 
re   substance,     debar'   has  also  found  methyl   nony]   ketone   and 

•logons  ketones. 
The  Fractions  boiling  above  5.60    solidify  in  fche  cold  and  contain  a 
compound  melting  at  27— 28'  which  in  evidently  a  bydrocarboii  aa  ii  is 
>able  of  taking  ii | ■  considerable  amounts  ol  bromine  in   petrolenm 
■:    -.. ilntion  and  probably  belongs  bo  bus  oleflnic  aerf 
Jaborandi  bars  contains  bol  retry  little  volatile  oil. 


194.     Oil  of  Angostura  Bark. 

i»ifi..is  v  nii  Pbopebttbb.  The  genuine  angosture  bark  from  OasparUi 
trffbUutu    Engl,    {Q&Hpea    cusparts   si.    Hit..    '•'.    QfBcihaiiB   Bancock) 

Mnitr    Rutat -r;i*'i   coming   From    Venezuela    and   tin-    upper    On 
district*,  yields  by  distillation  with  steam  1.5*— 1.9'  p.  c.  of  volatile 
oil  of  an  aromatic  odor  and  baste,     It   is  slightly  yellow  nt  first,   bnl 
later  becomes  much  darker.    Sp.  gr.  0.98 — 0.96;  angle  of  rotation  "u  = 
—  :\r,°  to  -51 

Composition.  According  to  an  extensive  investigation  by  Beckurte 
and  Tr<  wger8  I  he  sesquiterpene  alcohol,  (galipot,  Oi&Hset ».  is  bhe  aromatic 
principle  of  angostura  oil.     It   boile  between  360  and  270*   has  the 


i.    PbArrn    i i. urn,,  ftf.,  p-p.   "•_'■_>,   r»H«,i. 
i  |   a  ii'  iii   run  8.  .v   Co.,   Apr    1888,  p     1 1 
i  i-.uii.  ■>,.,    ehtD  .  ii.  24,  p    l»7;   vi.Htr.  Obtw.  OmtraJbi,  L876,  p.  ?0, 

»i   I'rlvtii itirniuilciillrin. 

&»  Bcriebi  ro-n  B    a  Co.,  Apr    L899,  p.  28 
in  ron  8.  ft  Co..  Apr    1890,  i>    47. 

•irn.  dfl  I'linrlii.  <-t  riiiui  ,  I  V  ,  -.''I.  p.   ISO;  ,\l.»li\  Jfltkntb,  4,   I '  1 1 : 1 1  u  i . .   1^77.  |..   178. 

•I  An-hlv    il.    iiirii-ni      2S5,    pp.    818   sad    9S* j  IWtf.    aSS,  v    809,—  Comp.  nl«n 
lecknrta  a  X*hrlng.   Irchlv  d.  Phartn..  239,  p.  812:  alio  Berta*.  Ibid.,  148,  p    14ft. 
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sp.  gr.  of  0.9270  at  20°  and  is  optically  inactive.  The  highly  unstable 
alcohol  when  heated  splits  off  water,  and  is  contained  in  the  oil  to  the 
extent  of  about  14  p.  c. 

A  prominent  constituent  of  the  oil  is  cadinene  C15H24,  which  is  th» 
cause  of  the  laevogyrate  rotation ;  it  was  characterized  by  its  crystal- 
line  hydrochloric  acid  addition  product. 

Besides  the  laevogyrate  cadinene  and  the  inactive  alcohol  there  » 
contained  in  angostura  oil  an  inactive  sesquiterpene,  called  galipene. 
This  boils  at  255—260°  and  has  the  sp.  gr.  0.912  at  19°.  It  form* 
liquid,  easily  decomposed  compounds  with  the  hydrohalogens. 

A  terpene  is  found  in  small  amounts  in  angostura  oil,  which  appeal* 
to  be  pinene. 

195.    Toddalia  Oil. 

Toddalia  a-culeata  Pers.  (Family  Rutaceae)  is  a  shrub  which  grow* 
wild  in  the  Nilgiri  mountains  (India)  and  which  is  there  called  wild 
orange  tree.  All  parts  of  the  plant  have  a  sharp,  aromatic  taste. 
The  root,  which  was  already  known  in  the  seventeenth  century  under  the 
name  of  Radix  Indica  Lopeziania1  is  called  by  the  natives  Ma-l&k&niB- 
nay  and  is  employed  as  a  domestic  remedy  for  indigestion.  The  bark 
of  the  root  contains  a  volatile  oil,  which  is  described  by  Sohnitzer*  as 
having  a  cinnamon  and  melissa-like  odor.  The  ripe  berries  are  used  in 
India  as  a  spice  in  place  of  black  pepper;  the  bark  and  leaves  are  also 
said  to  possess  medicinal  properties. 

The  oil  of  the  leaves  has  been  distilled  by  D.  Hooper.8  It  is  verv 
fluid  and  has  a  pleasant  odor,  reminding  at  the  same  time  of  verbena 
and  basilicuia.  and  contains  considerable  quantities  of  citronellal  and  an 
alcoholic  constituent  boiling  above  200°. 

The  oil  would  be  useful  for  purposes  of  perfumery  if  it  could  !■" 
furnished  at  a  reasonable  price. 

THE  OILS  OF  THE  AGKIMEX   FRUITS* 

Oiukin  and  History.  The  subfamily  Aiiranticae  of  the  Rutaceur  \* 
indigenous  to  central  Asia.  The  large  number  of  varieties  of  the  citrus 
fruits,  known  by  the  collective  term  of  agrumen  (arid)  fruits  is  indicative 
of  ,1  very  lonjr  fieriod  of  cultivation.  As  far  as  oils  that  are  expre^^l 
from  the  rinds  of  the  fruits  arc  concerned,  the  following  sjiecies  conn* 
into  consideration : 

«)   I'harnincoKniplila.  p.    111.  ••'    Ki-rii-ht    von   S.   &   ('<>..    Apr.    1*'.,::- 

i'l  WlttKt.-In'n  VIcrtHJulirKMclirift  f.  pnikt.       p.  04. 
riiiirmtH-lv.  11.  p.  1.  *•  Arid  fruits. 


(  the  Hut. 


-Mil 


I c in i) ii  oil:    citrus  Hmanvm  Riseo, 
for  b  ■  i -- a  in "i  oil:   Ofaraa  bergtmfa  Bit 

tor   grape   frnil    oil:     Citrus  dOCUlBOM   L.. 
fur  C€dro   >'il:     Cirrus  iiirdim   liisso. 

for  limette  oil:    Citraa  medh&>  wir-aciefei  Brandis,  and  Chrua 

Itni'-ttJi   Ki>>>. 

for  mandarin  oil:    cirrus  madurenaia  Looreiro, 

OfangS    oil:      Citrus  mwuitirim    Kisso,   and  Citrus  bigAl 

Blno. 

DnriiiK"  the  proress  of  ripening  of  the  h-uir  the  oil  is  secreted  in  cells  of 
mter  layer  of  tin-  rind.    When  ruptured  the  "il  exudes  am]  <-mi 
oollected    This  oil  must  haw  been  known  Barly  although  it  does  not 
metn  to  have  Found  application, 

The  earliest   statement!  concerning  distilled  lemon  and  orange  oils 
ore  made  by  (Jestier  in  l"».v     Uesson  followed  in  1571,  Porta  In  1580. 
be  [otter  described  the  preparation  ol  the  two  oils  by  distilling  t lu- 
ll,  grated  rinds.     During  the  sixties  of  the  last  century  Gaubius 
onunended  the  same  process. 

The  method  of  the  mechanical  preparatri if  the  agrumen  oils  by 

pturinu  til*-  oil  'ills  by  means  of  a  grate  was  described  by  (leoffroy 
in  the  beginning  of  the  eighteenth  century.    Evidently  this  method  was 
before  t  hie  date, 
in  tin-  pries  ordinances,  t&eoUs  of  lemon  and  orange  appear  first  in 

lull    of  I'rnnkfurt-oii-the-Muin  of   l-"»s-_>.     Both   oils  urv  mentioned  in   the 

ispensatorrani  Noricam  of  1S80  and  in  the  Pharmacopoea  Angusf 
I  L613.    'Ml  of  hergamot  apparently  came  Into  use  about  1690. 

in  i~sii  Bemmler1  tried  to  prepare  rosin  from  oil  of  lemon,    Aboul 
!»•■  same  bime  Liphard9  mentions  thai  the  yield  ol  lemon  oil  is  Is 
when  the  fruit  w  allowed  to  stand  until  decay  sets  in      in   1789  the 
apothecary  Beyer  o!  Braunschweig  upon  cooling  i«ery;n mot  oil,  obtained 
-tills  which  he  termed  bergamot  camphor.* 

Preparation.    The  preparat  ion  of  the  volatile  oils  from  the  agn n 

fruits  is  not  effected  by  the  otherwise  usual  method  of  distillation,   hut 
by  expressing  the  rinds   of   rhe   fruit.     The  distilled   oil    i-  ;nid 

valueless.    The  oil   is  contained  in  the  cells  of  the  outer  layer  which 

Deed    only    t>e   ruptured    in    order    that     the;     ni.iv    yield     their    odoroUS 
nonten; 


i)  GAtillitx'"  TweJiwb,  I.  SL-tieltlekUiiHiitT.  t?9S 
»i  CmH'a  CtMmlacbe  Annnli-n.   178T.   II,  p.  800 
l«m,  1?S9,  I.  r 
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In  southern    Italy,  i.  ■  '.  iti  Sink'  arul   ihc  --Miit  In  ti  i   point   ol  <  ul 

three  diftterenl    methods  are  in  aae  tor  obtaining  le n..  i 

bergamol    oils,    tlif    Spagaa    process,    the   .^. -,- 
manufacture  with  tin-  Mucebina. 

In  rln'  Proce&ui  si/a  ^pagna1  the  works? cuts  the  frail 
removes  the  arid  fruit   pulp  and  promos  tlie  rind  of  the  hroit 
sponge  which  he  holds  lirrnly  in  lits  right    band.    Thi 
.-Mill  give  iln'ii'  content  in  tin-  spon>^\   wlnWi   is  expressed   bj    th 
as  soon  as  it    has  absorbed   a   Bufflcienl    quantify   ol  oil.     Th>-  - 
belong   '"   thai    kind   which   are  usually  designated  as  med 

sponges  j  after  such  o  sponge  has  I a  used  for  aboul    l"  da< 

usefulness,  ii  is  now  coarse  and  umililn  to  Further  abt 
Somewhat  different  from  the  method  jusl  described  is 

(ilnrrSS.-         Ill       ihis       llir      lYllil        is      rill       I  |';|  IISV.TSI'U        into      ll.'llv- 

contanl  removed  by  ;>  kind  ol  spoon.    Both  halves  of  the  rind 
pressed  mi  all  sides  against  the  sponge  by  continually  turni 
the  band.    This  method  of  obtaining  the  oil  has  the  advantag 
the  rinds  bo  treated  are  urn   broken,  but  retain  their  original 
and  can  i»-  salted  and  exported  as  so-called  Sai&to,    Besides,  the 
inner  purr    ol  rln-  Fruit    remains   intact    and    can     be    worked 

se omieally  into  1imu.ui  juice  than  is  possible  with  the  fmil   - 

Heated  by  the  Spugnu  process.     After  a  double  expression  tore 
juice  these  can  only  be  used  as  food  for  cattle. 

Tlic     \I;ircf>!ti;i     is     ftD     iniM'iiioiisI  \       constructed,      l.url 
ni;ir|iini..   in   uliirli    thfl  OUtST  l;iv.T  <ti   the  t'ritil    is  first    iil|itni. 
pressed   M gainst    sponyvs   uhi«h   nbsorb   the    volatile  oil,     Tin*    nu) 
are  now  alroosl  wholly  used  in  the  manufacture  ol  bergamol 
round,   uniform   shape  of  the   bergamol    is  especially   sailed 
method  of  preparation.     For  the  production  of  lemon  oil   tin 
is   useless   for   two   reasous.     First,    the   irregular  form  of 
ill  parts  of  the  rind  from  coming  in  contact  with  I 
,iii.|  second,  the  lemon  oil  thus  obtained  is  green  and   is,   then 
marketable    as    Bnch.     The   lemon   oil   sonietim 
machines  is  used  for  adulterating  l •« ■  r— .- 1 : 1 1 . 1 1   ml. 

The  Ecuelle  A  ptqver   is  an  instrument    employed    in    ■  if  tb* 

preparation  of  the  oil.    it    consists  of  a   bowl,  provided   with 
brass  needles,  which  is  prolonged  into  h  tube  at  the  bottom.    Tb 

.-.I  hv  tlt«-  needles  allows   its  oil   to   run    into   lb"   bowl    and 
in  the  tube  from  which  it  is  filled  int..  ressels. 

'i  Arrlilv  il.   Phnrm.,  B8T,  |».   V  rt*rtrln   ion  S.  *  l"«i      \\,i     i-  I 
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In  southern  France  hardly  any  oil  is  at  present  obtained  from 
i  agronien  fruits.  The  Evuelle  method  in  said  to  l>e  still  used  in  the  West 
\  Indies  for  the  preparation  of  limette  oil. 

Sometimes  the  unripe  fruit  which  has  fallen  from  the  trees,  as  well 
as  the  expressed  residues  or  the  Alter  pulp,  are   distilled  with   water. 
-,  The  oil  obtained  is  without  exception  of  a  very  poor  quality  and  serves 
for  mixing  with  only  the  poorest  kinds  of  the  pressed  oils. 

The  finished  oil,  previously  purified  by  filtration,  conies  into  commerce 
in  copper  flasks  of  ."iO  k.  capacity. 

Phodcction  and  Commerce.  The  following  figures,  taken  from  the 
official  reports  (Stutinticn  del  Commcivio  Sjm-hile).  give  an  interesting 
exposition  of  the  enormous  extent  and  the  increase  in  the  production 
and  export  of  bergamot,  lemon,  mandarin  and  orange  fruits  during  the 
last  few  years. 

The  production  of  Italy  amounted  to: 

1892 3.163  million  fruits 

1893 3,140 

1894 3,320 

;  1895 3.550 

1896 3,337 

t.  of  these  were  exported : 

1892 1.704.628  double  hundred  weights 

1893 1,978,134 

1894 2,148,011 

1895 2.206.870 

1896 2.372,369 

:         The  harvest  of  the  eampagne  18{)."»/9G  was: 


Agricultural 
regiona 


Oranjo'H 


i   Lombardy. 
Venice. 


f  Ujrurla 

•   Marken   and 


l.t'inoiiK 


fed  com.   Man- 

riarlnH.   Berga- 

inotH  etc. 


N.miiImt  ,.f     Nll 

fruit,  ill  ' 


Total  AKrnmi'tiH 


144 
1  4.UV) 

5  .50M 
?.3« 


I'mbria 

i  T»»r«iiy 

|  Latin  ra 

Soatb.  Adriatic 

I     region J43.730 

'  Boatta.  MedlU-r- 

imalan  region.. ,  2.M-fiW 

Mdlr |4.*V»,20-i 

Sardinia I     1*7.707 


:rj 

1.452 

:rjn 
1.47* 


21.242 
'  .210 

4U0.IK2 

17,842 
W.M 

l!'.*7:i 


7»J3»>       i:'»4.!il3 


1 .01* 

1S4! 

15.777 

237 

si '.< 
2.411 

21.022 


4.35n 
12 

lift) 

"•">!• 

1.8fti 

13.4*2 


8i 

H.2 

H.13I 

4 
2!' 


MI.ikw     1.031.11*  ;     101.5K8    1,023.1V" 

MI.350    6,_*W.I."»S    l.Wl.OOl       81K.770 

H.AIO         40.7*1  3.237  1H.132 


2.010 

U>2 

3»!.1«3 

l.iaa 

1.1  lW 
3,!Ni;i 

•'1,4*.; 


17U.7HI     4.721.250  j     915.Mll 

.')7.0I3    I0.ti21.143    2,2fi3,3s<i 

«M        2H..715  I       1H,.\sii 


2.V47 

1.3«Ji» 

VC1.352 

70.H11 
1!».44* 
33.0CO 


I, MSi        402,12.") 


Total 7.720.747     l.l*i,40*     7.i«rt.278     1.003.150     1.41\5M       247.875    1 7 .08 1. J !i«l  l  3,337.113 
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If  800  fruits  are  calculated  to  a  double  hundred  weight  tl 
1896  would  give  the  following  result: 

Total  production 8,887,448,1X1 

Total  export  2.872.3(H)  double  hundred  weights^  800piecee  l,897,888,0€ 

Remain  for  Italian  consumption    inclusive  of   the  essence 

manufacture 1 ,489,555,0C 

Among  the  consumers  in  lHJMj  the  most  prominent  are  the 
States  and  Canada  with  nearly  50  percent-  of  the  total  exports. 
follows  Austria-Hungary  with  about  20  percent.  Great  Britai 
about  14  |>ereent.  Russia  with  0  percent  and  Germany  with  a 
.|*»rcent. 

The  total  export  of  bergamot,  lemon  and  orange  essences 
individual    centers    of   production    during   the   last    two   jean  l 

follows: 

1897 

Kxport  from  Messina 500.78s  k.  having  a  value  of  7,570,618 

"      Reggio 87,095     "  *•  •     1,306,495 

"      Catania 12,010     "  "  "         120,160 

'•      Palermo 72.103     '•  ■■  •'         721.158 

Total  iiwiice  export  1897...  732.092  k.  having  a  value  of  9,718,858 

1 N9N 

Cxport  from  Messina 524.099  k.  having  a  value  of  0,H  13,287 

'•      Ittiorio 85.009     "  '  •'     1,440,117 

'•      Catania 0,306     "  "  "  82,758 

Palermo 51,759     "  "  ■•        072.807 


Total  essence  export  1«9«...  007.293  k.  having  a  value  of  9,015,039 

(hiring  the  last    10  years  the  essence  export  amounted  to: 

I8S9 277.599  k.  having  a  value  of  4,206.25*  lire 

1H1MI 301.879  "  "  "  5,050,214  " 

INIH 204,150  •'  "  •'  4.954.055  ■« 

IH1I2 359.378  "  -  "  5,7,43  358  " 

IM93 58H.334  "  '•  "  9.850.814  " 

INUI 000.740  "  "  •'  H.30M.148  M 

is'.t", 554,191  "  "  "  8.0M.870  " 

I  MOO 514,007  *•  •'  -  7,579.424  " 

1H97 7:12,002  "  ••  "  9.719.133  " 

Ih'.is 667,293  '•  "  "  9.015.0H3  " 

'I  !»•  manufacture  of  the  essences  produced  by  expression  is 
■  tiiiirl.t  carried  on  in  Calabria  and  Sicily.  The  only  exception 
l> 1.  p.n.it  nai  uf  I  lie  West    Indian  liniette  oil  at  Montscrrat. 

1 1  11  line  1  hut  now  and  then  samples  of  expressed  essences  fr 
V\i.t    Indies  and  from  Florida  appear,   but   one  cannot  yet  spea 


Legend:  (Calabria.) 

ZD  Districts  of  Bergamot. 
Essence  of  Lamon. 
Essence  of  BergamuL 
Essence  of  Orange. 
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Legend:  (Sicily .) 

Essence  of  Orange, 

Essence   of  Lemon  with  regard 
to  its  optical  rotation. 
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manufacture  in  these  places.  It.  is  hardly  to  he  expected  that  one  will 
ari.se.  as  the  high  wages  there  paid  cannot  corn  pete  with  the  low  wages 
of  Italy.  The  preparation  of  expressed  Hgrumen  oils  formerly  conducted 
on  a  small  scale  appears  to  have  been  entirely  given  up. 

The  districts  of  production  can  be  seen  on  the  accompanying  map. 
which  was  prepared  in  1806  by  a  repreHentative  of  the  firm  of  Schimmel 
&  Co.  Bergamots  are  only  cultivated  in  Calabria.  The  principal  center 
lor  t\w  oil  is  Reggio.  lemons  and  oranges  are  planted  on  the  continent 
as  well  as  in  Sicily. 

In  Calabria  lemon  oil  is  made  in  the  same  places  as  l)ergamot  oil. 
In  Sicily  the  principal  productive  centers  of  lemon  oil  are  in  the  provinces 
of  Messina,  Catania.  Syracuse  and  Palermo.  The  oils  from  the  different 
districts  often  show  quite  important  variations  in  their  optical  rotation. 
The  angle  of  rotation  of  the  Calabrian  oils  lies  between  +  51)  and  +62°.W. 

In  Sicily  the  principal   places  of  production,  arranged  according  to 
the  angle  of  rotation  of  their  oils  are  as  follows: 
«i>=  +  "»0°  to  +  61°.    Messina  and  vicinity,  Nizza  di  Sieilia. 
«D=+61°  to  +08°.    Acireale,  S.  Tere>*a  di  Riva,    Scaletta.    S.  Lucia. 

Patti,  S.  Agata.  S.  Stefano. 
«D=+<v}°  to  +04°.    Catania.  Giarre.  Giardini.  Acireale,  Leutini. 
«d=+<>4°  to  +  67°.    Barcellona.  Siracusa. 

In  the  province  of  Palermo  the  places  colored  yellow  on  the  map 
produce  only  fruit  but  no  oil,  the  manufacture  of  which  is  restricted  to 
the  immediate  vicinity  of  Palermo  to  which  the  fruit  is  transported. 
The  angle  of  rotation  of  the  oils  there  produced  lies  between  +  ~>i>°  and 
+  61°;  rotations  of  +61  to(J8°  are  very  rare. 

196.    Oil  of  Lemon. 
Olenm  Citri.— CitroneniH.  —  Etweiice  de  Citron. 

Properties.     Oil  of  lemon  is  a  light  yellow  liquid  of  the  pleasant 

odor  of  fresh  lemons  and  an  aromatic,  mild,  somewhat  bitter  after-taste. 

Sp.  gr.  0.8.">H — 0.861.    The  angle  of  rotation  lies  as  a  rule  between  (50 

and  04°  at  20°. *     Oils  with  a  rotatory  power  of  +64  to  67°  are  rare.2 

i)  It  will  be  well  to  make  the  rotation  determination**  for  lemon  oil  at  20°  or  to 
reduce  to  20°  by  calculation,  for  the  xamc  reason  an  thut  Riven  under  orange  oil 
(remark  «>  on  page  471).  If  the  rotation  Ih  determined  at  a  temperature  below  20°. 
,  1»  ml  mi  te«  are  to  be  subtracted  from  the  result  found  for  every  degree  of  temperature 
below  20°.  On  conducting  the  Investigation  at  a  temperature  above  20°,  8.2  minutes 
are,  however,  to  be  added  for  every  degree  In  temperature  in  order  to  find  the  angle  of 
rotation  for  4-20°. 

»)  The  oils  obtained  in  the  vicinity  of  Siracusa  and  Barcellona  (Sicily)  distinguish 
themselves  by  a  high  rotatory  power.  The  lemon  oils  from  the  province  of  Palermo 
are  the  weakest  in  rotatory  power  (+"iS>  to  61°).     Compare  with  above. 
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The  /rummy  and  vegetable  wax-like  constituents  present  often 
prevent  the  clear  solubility  of  lemon  oil  in  90  p.  c.  alcohol.  BertuVd 
oil  requires  about  5  p.  of  90  p.  c.  alcohol  to  form  a  clear  solution. 
Absolute  alcohol,  ether,  chloroform,  benzol  and  amyl  alcohol  diivolt* 
lemon  oil  in  all  proportions.  The  solutions  in  carbon  disulphide  and 
in  benzene  are  usually  somewhat  cloudy  on  account  of  a  little  wafer 
contained  in  the  oil.  Oil  of  lemon,  like  all  essential  oils  obtained  br 
expression,  gives  on  standing  a  more  or  less  crystalline  deposit. 

Inasmuch  as  rectified  and  distilled  oils  decompose  rapidly  and  hat* 
an  unpleasant,  penetrating  odor,  it  is  irrational  to  rectify  a  lemon  oiL 

Oil  of  lemon  is  rapidly  changed  by  the  action  of  light  and  air.  It 
loses  its  color  and  a  thick,  brown  deposit  separates.  At  the  same  tim* 
the  specific  gravity  and  the  solubility  in  90  percent  alcohol  inerea**. 
This  is  the  same  phenomenon  that  can  be  observed  with  old.  pouriv 
kept  turpentine  oil. 

Preservation.  Oil  of  lemon  is  to  be  kept  in  carefully  closed  ves**U 
filled  to  the  neck,  in  the  dark  and  in  a  cool  place. 

Composition'.  Although  a  large  number  of  investigators  have  work*! 
on  oil  of  lemon  since  the  first  quarter  of  the  present  century,  its  coni|u»- 
sit  ion  is  for  all  that  not  yet  satisfactorily  cleared  up. 

A  critical  examination  of  the  rather  extensive  literature.1  the  detail* 
of  which  cannot  hen*  he  considered,  shows  that  a  part  of  tb**  <>il» 
investigated  were  adulterated  with  turpentine  oil.  This  is  not  surpri>i!C 
as  it  is  only  now  possible,  by  means  of  the  recent  proof2  that  leit.oi: 
oil  contains  no  piiiene.  in  distinguish  pare  lemon  oil  from  that  adulter- 
ated wit  li  turpentine  oil. 

Kvcn  liv  the  first  analyses  of  the  oil  its  small  amount  of  oxy^-i; 
was  recognized.  Some  chemists,  however,  went  so  far  as  to  declare  i; 
free  from  oxygen  and  consisting  only  of  hydrocarbons.  This  mistak- 
arose  from  the  fact  that  rectified  oils  were  mostly  used  in  the  inve>ri- 
eatioii.  in  which  the  much  higher  boiling  oxygenized  compound* 
remained  in  the  residue  of  the  flask. 

ii  SiuiKsurt-  cl>cji>i.  Ann.  i1«-  I'liim.  «'t  I'Ii.vh..  II,  13,  p.  2«!2;  Lleblg'M  Aniialen.  :>. 
p.  157.  —  human  ilsrcsi.  Ann.  <}<•  < 'Iilm.  el  I'Ii.vh..  II,  52.  p.  45;  Meblg's  Annah-n.  '". 
p.  255.  and  Iblil.,  ;t.  p.  »!1 .  —  Itlnm-lift  A:  SHI  ilsaai.  MvbiK'n  Annalen.  «5.  p.  31*.- 
Sonhi-inin  \  Cnpltalnc  i1S4«M.  Joiirn.  i\v  I'liarni.,  II.  W.  p.  1;  Lieblg'M  Annalen.  34. 
p.  :t!7.— OiTlmnlt  ilS-t.'il.  I'limpi.  rcn.l..  17.  |>.  :tl4. —  Hvrthelot  (1853).  Ann.  <lc  <"bini 
et  I'Ii.vh.,  Ill,  a7,  p.  233:  [bill,  as,  p.  44;  Ibid..  4o.  p.  »«.— Mebijr'n  Annalen,  s*.  p.  340. 
—  oppi-iiliflin  ilK72),  Hi-rlctitv,  .">.  p.  H2N.  —  I.afont  ilss7).  Hull.  Sue.  chlm.,  II.  4-. 
p    777,  mid    I'.i.  p.   17. 

2i   Iti-rlclit  von  S.  &  Co.,  Apr.  1S'.I7,  p.  1!»;   Oft.   1H!»7,  p.  22. 
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In  reality  about  "1.1  ol  the  oil  constat  of  hydrocarbons,  ol  which 
e  limonene  (Wallaeh,1  1885),  (tetrabromide,  to.  p.  124—126°) 
e  iriosl  important. 

' I"* i 1 1 ) •  ■  s i  —  (1877]  baa  called  attention  bo  the  tael  thai  bbie  terpens  la 
contained  in  a  Ear  tote  pare  state  in  lesion  oil  than  In  orange  oil. 
ill*-  oxidation  of  the  litnoneiu*  fraction  designated  by  him  aa  '< dtrene" 
be  obtained  paratotaic  and  fcerephthalic  .i.i.i,-,.  two  acids  which  do  sol 
reaall  by  the  oxidation  of  the  corresponding  fractiona  from  orange  oil. 
behavsa  likewise  different  than  limonene  when  treated  with 
concentrated  vulphnrie  acid.  BeaSdea  resinous  polymerization  prodncta 
aoniG  cymene  is  formed.  It  doe*  not  follow,  however,  (lint  cymene  is 
contained  in  the  original  oil.  It  is  ranch  mon- likely  thai  the  cymene 
pesnlted  from  <l  terpens  by  tin*  m-iion  of  sulphuric  arid,     A 

matter  ol  Fad  neither  eymene  nor  peamdo-camene*  have  up  to  the 
preeenl  been  found  in  lemon  oil  which  had  not  been  treated  with 
sulphuric  w  id. ' 

Tin-  reason  for  the  differencee  between  "citrons"  and  limonene  may 
probably  Im-  found  in  part  in  the  presence  of  phellandrene  in  Ninon  oil. 
This  terpene  bae  only  recently  been  discovered  in  the  oil  and  recognised 
■  I.  by  Its  nitrite  1 1 « . ■  1 1  tng  at   L02  , ' 

The  behavior  of  the  traction  boiling  below  17"  observed  by 
Wallaeh "  can  is  all  probability  be  also  braced  to  phellandrene.  This 
fraction  gave  no  solid  addition  product  by  direct  brominatSon11  bul 
after  heating  From  250—870°  M  readily  yielded  dipentene  betrabromide. 

although  iln-  terpenea  make  op  by  far  the  greater  pari  of  the  lemon 
oil.    the    odor    is    largely    due   t<>    the  comparatively    small    amount    <>i 

genated  componnda.    The  const  it  uenr  of  lumi.^t  importance  a.s  ro 

Odor   is   eirral.    r1(,H,,i(i,    ;m    aldehyde,    which    was  found  by    iVrf  rum  in 

oil  of  lemon  in  1888.'    The  amount  of  the  dtraJ  i«  entmuited  al  T—  io 

|R«IVell1  . 

Besides  litral  lemon  oil  contains  u.  second  aldehyde,  ■  itrniH'llal. 
When  condensed  with  pyro  tartaric  acid  and  ,3-miphthylnuiiiic  this  yields 

>)  iJeble'H  Aiiiiai-u.  227,  p.  fitfO. 

*)   Phnrm.  J  mini.,   Ill,  S,  \>.    i\">;  J»,  p.  ($54. 

■1   B'nirhnnlat    &    Iwifxnt    i.l'iuru.    At    IMuirm.,    V,    87,    p.    10]    fiMiml,    nlti-r    m-jiilim 
M   with   ■nl|tlitirti'   u<'l<l,   |m.Mj.l.>-..'ijiii.'ih-    i"  ii-n. >.      Tln-y    *««ju    to  c»iiKlilfr 

lb  em*  IttbMABCM   im  pMwclltlBR  In   leninn  nil 

«i  Berlcht  von  B,  &  Co.,  Ost.   L89T.  p.  2». 

»)  WaJli»ch.  IM,  elt. 

•)  OHvprl  clnlmw  to  hnve  (>l»taine<l  a  Mtrnbrotnlde  of  the  melting  potBl  Bl*  from  the 
IrnttJnn  of  l*m<m  nil  boiling  At  170  lu  170,5°  fiinii.  clilin.  link.  II,  I.  p,  31 «:  JS.-rli-lift. 
24.  p.  1524.  Bit.}. 

T)   Berlcht  von  &  A  •  a.,  Oct    1888,  p.   17- 
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according  to  Doehner1  citronellal  -naphtho  cinehoninie  acid,  m.  j».  223s. 
Apparently  the  statements  of  Ladell2  who  investigated  no-called  terp»w- 
free  lemon  oil.  refer  also  to  citronellal.  He  isolated  by  fractionation  a 
dextrogyrate  body  ('ioHihO  boiling  at  200°. 

Tilden3  in  1W77  described  as  a  constituent  of  lemon  oil  a  dextn* 
gyrate  substance  of  the  composition  ('ioHisO.  boiling  a  little  above 
200°.  which,  with  the  exception  of  its  rotatory  power,  agreed  in 
its  principal  properties  with  '"terpinol."  It  is  probable  that  Tilden 
also  had  citronellal  under  consideration.  Barbier  and  Bouveault.4  how- 
ever, deny  the  presence  of  citronellal  in  lemon  oil. 

According  to  Cmney  and  Swinton3  geranyl  acetate  is  also  contain*! 
in  the  lemon  oils  from  Messina  and  Palermo.  They  removed  froiu 
so-called  concentrated  lemon  oil.  i.  e.  from  the  high  boiling  fraction* 
rich  in  oxygen,  the  aldehyde  with  hot  bisulphite  solution,  and  saponin*! 
the  non-aldehydes.  From  the  alkaline  solution  acetic  acid  was  separated 
and  from  the  oil  a  fraction  was  obtained  which  combined  with  calcium 
chloride  to  form  a  solid  compound,  which  yielded  citral  on  oxidation,  and 
consequently  consisted  of  geraniol,  which  must  have  existed  originally  iu 
the  oil  as  acetic  ester.  From  Palermo  lemon  oil.  besides  geraniol.  a 
fraction  of  the  properties  of  1-linalool  was  isolated.  Umney  and  Swinton 
arc  of  the  opinion  that  the  differences  in  odor  which  exist  between  th- 
lemon  oils  from  Palermo  and  Messina  can  be  attributed  to  a  different 
ratio  of  the  quantities  of  citral  and  citronellal.  as  well  on  to  the  presein* 
of  linalyl  acetate  jn  the  Palermo  oil. 

A  sesquiterpene,  ('islia-i.  of  the  boiling  point  240 — 242°  is  contained 
according  to  Oliveri  [lor.  fit.)  in  the  highest  boiling  fractions  of  lemon  nil. 

The  statements  found  in  literature"  referring  to  the  so-called  lemon 
camphor  or  cit raptene.  the  non-volatile  constituent  of  lemon  oil.  vary 
so  mui-h  both  as  to  composition  and  properties  (in.  p.  from  4." — 144:i 
that  the  body  must  at  present  be  considered  as  a  mixture  of  different 
substam-es. 

Ami.TKUATioN  and  ICx  AMiNATioN.  T  u  r  pe  ii  t  i  ii  e  o  i  1 .  the  adulterant 
mostly  employed,  can  be  readily  detected  by  means  of   the   polarised]*-. 

'i  Ai'lilv  il.  riiiirin..  -J-'.J.  p.  »",SK:    llcrii'ht)'.  '21.  p.  :t.**>2. 

Si    I'linnn.  .liMirn.,  Ill,  li »,  p.  .'»sij. 

:1  p    I'uiitiKiii-  U  mi  p.  -H»7:   i-ciiiip.  iiImi   Wrlirlit.   Jourtl.  fhi'iii.  Sue,  II,  12,  pp.  -  «m! 
:ti7:  lnii.nic.  <;,  ,,.  jrttfo. 

*i  •'oiiipi.  ivikI.,  12:2,  p.  s.">. 

•*•■   I'liiirin.  Jfiurii  .  lit,  p|».   I {><{  mill  :t7o. 

'"•I   Mulder  ilMttin.   I, I. •bin's  AunaiVii.  Ml.  p.  •!!♦.  -  ['•■•rtholol .  lor.  clt.  —  Tilden  i  K*» 
dK'.iui,   . I. .urn.   Clii-ni.    Siii-.,    .".7.    p.    :i2S;     lierirliir.    .1.1.    p.    .".no.     Kef.  — (rlHiiu-r  ilSl'l 
Bull.  s..c.  ciiiin..  ill.  <;.  p.  :to;  n.-iiciiie,  24.  p.  i;»;i.  Kef. 
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.1-  ii  decreases  the  rotatory  power  of  the  lemoi]  oil  i < »  i  considerable 
extent.  In  order  bo  determine  approximately  the  amount  of  the 
addition,  i<  nmsi  ftret  be  detenmned  whether  Preach  or  American 
turpentine  \uu\    been  employed.     As  turpentine  oil  (pinene)  boils  lower 

itli.ui  Che  constituents  of  inirnral  lemon  oil.  it  is  to  be  BOUghl  for  in 
the  fraction  which  ilisiills  over  first.  The  lemon  oil  to  In-  investigated 
is  therefore  Fractionated  several  times  and  the  rotatory  power  of  the 
Fraction  boiling  at  about  160—165°  determined.    If  the  Brel   distillate 

fiinillv  I mas  taevogyrate,  French  turpentine  oil  is  under  consideration, 

I>ut  if  ir  remains  slightly  dextrogyrate,  American  turpentine  oil  haw 
been  employed. 

For  the  approximate  calculation  of  the  amount  of  turpentine  oil 
from    the    rotatory    power,    the    mean    angle   of    rotation    —30°  for 

Preach  ami    -f  •  ',     I'm-  Aiiu-nejin    l  nqii'iitiiii'  oil  rimy  !»•  In  ken, 

A  lemon  oil  consisting  of  half  turpentine  oil  would  rotate  in  a  100 
Him.  tube  in  the  one  case   ^ — ■ —  =  +  i.t.  mni  in-  the  other  case 

Ai-mi'diiiLL'  to  this  in  is  noi  difficult  to  calculate  the  approximate 
amoum  of  the  addition,  providing  that!  ii  is  known  whether  kbta 
addition  wae  French  or  American  turpentine  oil. 

Detection  of  Turpentine  oil  in  the  presence  of  orange  oil. 
Lemon  oils,  in  spite  of  their  normal  rotatory  power,  may  be  adulterated 
with  turpentine  oil.  when  orange  on  has  been  added  to  compensate  the 
decrease  in  rotatory  power.  Even  bhie  manipulation  is  detected  in  the 
polariecope  by  betting  individual  Eractione  of  the  oil. 

\u  numerous  experimente  i1  bas  been  determined  thai  by  the  distil- 
lation of  pure  oils  the  angle  of  rotation  of  the  l1*  i».  c.  which  ■  1  ii-*t i l 
nvci  Hrsr  is  a1  most  4 — 5°  smaller  than  thnT  of  the  original  oil  With 
oils  containing  turpentine  oil  this  difference  is  of  course  muct]  greater. 
For  the  distillation  n  so-ealleil  Lnileiilnirjjf  fractionating  Basic  wifen  three 
bulbs  (ng.  54 on  p.  190)  is  used  and  from  50  ec.  of  the  oil  <<>  be  inves- 
atedi  lust  5  esc.  are  slowly  distilled  off.  Ai  first  a  few  droits  of  water 
distill  over,  which  make  the  distillate  turbid  and  are  removed  bj 
shaking  with  some  anhydrous  sodium  sulphate.  After  nlteringj  the 
distillate  is  investigated  in  a  50  mm.  tui»e  in  the  polarisoope  with  the 
proper  consideration  of  the  temperature.  The  result  is  reduced  by 
calculation  to  *J"    in  the  manner  given  in  Footnote  I   on  page  l«>."  and 
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deducted   from   the   rotatory  power,   likewise  reduced   to   20°,  of  the 
original  oil.1 

In  some  cases,  especially  when  only  small  quantities  of  oil  are  at 
command,  the  modification  of  Soldaini  and  Bert£2  is  preferable.  This 
consists  in  that  from  25  cc.  of  the  oil  one-half  is  distilled  off.  The 
rotation  of  the  50  p.  c.  distilled  over  from  pure  oil  is  higher  than  that 
of  the  original  oil  and  higher  than  that  of  the  residue.  When  turpentine 
has  been  used  as  adulterant  the  first  half  will  always  show  a  lower 
rotatory  power. 

It  should  be  mentioned  that  the  addition  of  turpentine  oil  produces 
only  a  very  slight  increase  in  the  specific  gravity. 

Fatty  oil  remains  in  the  residue  when  the  oil  is  evaporated:  the 
residue  of  normal  lemon  oil  does  not  amount  to  more  than  4 — 5  p.  c. 
For  its  determination  see  under  bergamot  oil  on  page  476. 

Citral  Determination.  A  very  dangerous  adulterant  which  up 
to  the  present  has  defied  definite  detection,  consists  in  the  terpenes 
obtained  in  the  manufacture  of  the  so-called  terpene-free  lemon  oil.  As 
by  the  addition  of  these  hydrocarbons  to  the  lemon  oil  the  relative 
amount  of  the  oxygenated  constituents,  that  is  of  citral  and  citronellal. 
is  decreased,  such  an  adulteration  might  be  detected  by  an  accurate 
citral  or  aldehyde  determination.  On  the  other  hand  it  has  been  claimed 
that  a  citral  determination  is  not  an  absolute  standard  of  purity/' 
Thus,  mi  oil  of  high  citral  content  might  be  nothing  more  than  the 
terpencs  resulting  from  the  preparation  of  so-called  concentrated  lemon 
oil.  mixed  with  citral  from  some  other  source,  for  instance,  from  lemon 
grass  oil.  Attempts  to  establish  methods  for  the  estimation  of  citral 
have  not  been  wanting,  hut  so  far  they  have  all  failed  on  account  of 
insufficient  accuracy. 

Thus,  tor  instance,  it  has  been  tried  to  determine  the  amount  of 
aldehyde  present  in  the  manner  employed  for  cassia  oil.4  which  is  indeed 
very  rational,  since  citral  like  cinnamic  aldehyde  forms  with  bisulphite 
a  compound  soluble  in  water.  Citronellnl.  however,  does  not  possess 
this  property,  and  its  double  salt  separating  partly  in  the  oily  and 
partly  in  the  aipieous  layer  makes  an  accurate  reading  impossible. 


i)  IWIeht  vim  s.  A:  <"o,  Oct.  IH'.tH,  p.  :m>. 
'J)  On//.,  rhlui.  Itnl..  27,  II.  p.  2.". 

3)  (hcmlHt  \-   hrturirixt.  5H,  pp.  lyo,  2'.»2,  !»4U;    .">4,  pp.  493.  5+3. 
*i  So»-  Solilaini   mill    lit-rti'.     IColl .   cliiiu.    fur  in.,    .'is.    p.    587:    Berlchte    von   S.  ft  Co.. 
Apr.   11MI0.  p.  L'_'. 


'hi.',  of  Um  fiateeese. 

(i:irn.'tf  i  tried  to  4-011  vert  the  aldehydes,  by  redUCl  ion  with  sodium 
into  alcohols,  anil  .Ifti-rfiiine  these  by  aoetylisatioa.  ['nl'orinnaitdw  as 
thorough  examtaotioiu  bare  shown,  1 1 1-  -  redaction  doei  not  bake  place 
•  1 1 1  m  1 1  r 1 1 ;  1 1 iw'h  Mini  ih«-  results  an  therefore  Desk 

\V;ili  her*   baa   published   a    method   for  the  estimation    ol    ritrnl  in 
lemon  oil  by  treating  ih«-  Ijitm-p  in  nleoholic  wilntiun  with  hydroxylamine 
hydrochloride    ami    sodium    bimrbonuti'    Mini    then    titrating    i  ■  ■■■ 
excess  ol  bydroxylamine,    Behiminsl  ft  Co.*  have  bested  the  method  and 

id  that  the  results  are  boo  high 

Peary8  has  baaed  a  hum  hod  on  bbe formation  of  tdtraKdene eg 
acid.    Prom  200  cc.  of  oil  ITS  ec.  are  distilled  off  under  15  mm.  pleasure. 
LOcc.  of  the  residue  are  shaken  in  «  eassin  tin.sk  with  ."<;•.  (,f  oyanai  el  ic  add 
Mini  5g.  of  sodium  hydrate  in  SOcc.  oi  water.    The  pari  insoluble  in  water 
i-.  read  tiff  on  Hi.-  scale.    No  determinations  were  made  on  known  mixta 

;  and  berpenes,  so  bhal  the  accuracy  of  the  method  is  unknown, 

197.    Oil  of  Sweet  Orange. 

Oleum  Anrantii  Dulci*.—  Silases  Pomeratizetisclialeniil.  S»>*se*  Oraiigenselirtlenol. 

ipfeMne  nsrlmleiiii].  —  Essence  (TOraime  1'ortinriil. 

I'uoi'EHTtEs.    (hi  of  orange  ie  a  yellow  bo  yellowish-brown  liquid  of 

Lira'-t.-ristic  orang loi    Mid    8    mild,    annual  i<\    not    bitter   tnsi.- 

iflC  yraviu    (i.M.s-H,s:.J;   <in  si  +  <Ui   to    -f  08"  at   20  ,« 

On  aocoanl  of  the  presence  of  wax-like,  non-volatile  substances  ol 
unknown  composition,  which  partly  separate  on  standing  for  sometime 
th.-  <>ii  as  a  role  does  oo1  farm  o  clear  eolation  with  90  p.  «■  alcohol 
]'   begine  bo  boil  a1  175°;  up  bo  180°  nine-tenths  distil]  over 

rectified  oil  iseolorlessi  ttasp.gr,  Ls somewhat  tower,  the  rotatory 
powei  slightly  higher  than  that  of  the  original  oil.    Rectified  orange  «>il 

kepi   wit  1 1  difficulty,   il   deteriorates  rapidly  and  acquires  thereby  e 
stale,  grating  odi  r. 

n  •  a i •  -j 1 1 1 - 1   ..ml  Druggist,   18,  |i.  '■'■>'■>. 

-'.    li.Tl.-la    vmi  s,  ,v   .  .i  .  .  i--i      is'.ii).  p.  32. 

»l    I'liiirin.   r.-iilrntli..   tO,    |..    B81 

».  Usrtebl  ron  1.  A  Do     Apr,   L1 ,  p.  90. 

oaintat  &  Draggfat.  58.  i>    STS. 

'.<■  aafta  ol  r.-tiitl I    urniuo-  nil.    like    thm  of   lemon    oil.    v«ri' -    iri-enin 

«llh   .Iianu'--   i'  Mir.-,   .l.-i-r.-ri»iiig    with    M    lOCIMM    Ifl    temperature.    It    Ik    nerea- 

•nr.v     In   uiil.r   in  uMaId  cum  para  I  tie  number*,   tti   «ncertnln    iKruriitely    the    temperature 

■  ml  «..  rc'tnrc  th«  null  Bo SO* by  cnlculati-.n.     v-  CbsdlffHVUW  In  the  angle  <il  ratftUofl 

I"     unci  4.30*  In  14. 3  iiilmi  tvp<  anil  between  +20°  hiiiI  .'."-  H   I-   I :!  3  minute* 

for  one  .l^aree  ol  chituge  In    temperature,   the  reduction   bo   20°  it   nwi.l.    by   deducting 

14."  nlaotn  kn  each  degnw  in   kainpetmfcnra,  whan  the  polarisation   iw  aflefttad  ;>.  a 

i'1'iw    J"       li  ih-  ■]■•!' -i-aii a-i 1 1> >ii   >>ii-  niii'l.'   lit  a  temperature  above  30*. 

ir.  _'     minute*    «re    in    lie    mlili'il    in     i lie    number  round    In    rmli-r    n.    nii.I    Hit?   utii^l 

■  ■li  lor  -t  -'" 
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Composition*.  Orange  oil  consists,  as  Wallach1  (1884)  has  shown, 
of  at  least  90  p.  c  of  d-limonene  (dihydrochloride,  m.  p.  ~»0°  (Soubeiran 
and  Capitaine,2  1840),  tetrabromide,  m.  p.  104— 105° 1 ).  On  this 
account,  especially  as  other  hydrocarbons  are  completely  absent,  it  is 
well  suited  for  the  preparation  of  this  terpene  in  a  pure  state.  TV 
absence  of  pinene  is  of  importance  for  the  detection  of  adulteration 
with  turpentine  oil. 

Of  oxygenated  compounds,  aldehydes  are  present  in  orange  oil.  By 
shaking  with  sodium  bisulphite  solution  crystals  of  a  double  compound 
are  formed,  which  can  be  isolated  by  filtration  and  pressing:  by  dwom- 
posing  with  soda  an  oil  is  obtained  which  is  purified  by  steam  distillation. 
A  part  of  this  boils  at  224 — 228°  and  consists  of  eitral  (Semmler.8  18J»li. 
The  lower  boiling  fraction  contains  likewise  an  aldehyde,  the  composition 
of  which  has  not  yet  been  determined. 

The  assertion  made  by  Wright4  in  1878  that  oil  of  orange  pf*4 
contains  0.3  percent  of  a  body  boiling  at  212—218°  identical  with  the 
somewhat  mystic  myristicol  (CioHieO)  of  the  oil  of  nutmeg,  is  too  little 
supported  by  facts. 

The  most  recent  and  not  yet  completed  investigation  of  orange  oil 
is  that  of  Flat  mi  and  Labbe.r>  They  obtained  by  shaking  ornnyv  <»il 
with  bisulphite  solution  a  double  compound,  which  yielded  besides  tracw* 
of  citrouellnl.  a  small  amount  of  a  new  aldehyde  that  bad  a  wry 
characteristic  orange  odor.  In  addition  an  acid  of  possibly  twenty-oil* 
carbon  atoms  was  isolated.  Like  the  acid,  its  ethyl  ester  is  difficultly 
sellable  in  alcohol  and  can  be  precipitated  by  this  solvent  from  the 
residue  of  the  oil  after  !>.">  p.  c.  have  been  distilled  off.  When  purified  it 
melts  at  (54 — 0.">°  and  has  a  pleasant  and  characteristic  orange  odor. 
Further  communications  on  this  ester  are  promised. 

Parry"  suspects  the  presence  of  the  methyl  ester  of  anthranili*-  a<-i<! 
in  sweet  orange  oil.    This  observation  is  confirmed  by  Schinunel  &  Co." 

who  have  definitely  shown   its  presence. 

Of  the  nature  of  the  orange  oil  stearoptene.  which  finds  its  way  into 
the  oil  by  expressing  the  peel  of  the  fruit  and  which  remains  in  tli<- 
residue  when  the  oil  is  rectified,  nothing  is  known. 

<i   LMiig'n  Ainiitlph,  227.  p.  2KO.     I'omp.  *>  (Iumii.   N>\vh,  27.  p.  20o :   B^rirht*. 

nlrtn    vr.iik.l    i1n.Hi.   II. 1. 1  .  :hi.  p.  12o;  nni]  •;,  p.   14s. 

Wrltclii    &     riexMr   (IsTli.   *'|icin.    Ni'wn,    24.  si    Null.  Sen-,  ehlm..   Ill,   11»,  p.  :W1. 

p.  147.  ")  I'lM'iiiiHt  &   DriiKfTlxt.  .">«».  p.  4»'- 

■i\   Mi-Ii'je'h  Aiiunli-li.  :t4.  p.  :il'.i.  *>   K.Tlrht    von    S.  &  Co..    Apr.  1!""'. 

3 1    n.-rlrlitc.  2*.   p.   2"2.  p.    IS. 
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Examination.  On  account  of  the  low  specific  gravity  jiikE  the 
extraordinarily  Large  rotatory  power  ol  orange  oH,  aU  kinds  of  foreign 
additions  can  be  readily  and  accurately  detected,  us  there  is  no 
adulterant  by  which  these  two  properties  would  noi  i>h  changed. 

Formerly,  when  the  polarisoope  was  not  so  generally  used  an  U   is 
bo-day  the  oil  was  greatly  adulterated  with  turpentine  and  sometdi 
i  i  en  wii  li  lemon  oil. 

Recently  '  Hie  berpsnes  remaining  from  the  manufacture  oftarpene 
lemon  oil  are  used  to  an  enormous  extent  in  Messina  for  the  adulteration 
<>l"  orange  oil. 

the  detection  of  turpentine  oil  the  Lowest  boiling  portions  oi  the 
oil  are  repeatedly  fractionated  by  employing  a  dephlegmator,  and  the 
pinene  may  then  be  recognised  by  Its  boiling  point,  as  well  as  by  its 

potatory  power  iKlioinJy  luevo«ryruf.e  with  Fmn-li  and    slightly  dextro- 
gyrate with  American  turpentine oil).    Should  such  ;i  teat  be  conaid 
as  noi  conclusive,  the  pinene  must    bo  converted  Into  pinene  oitroso 
chloride  and  into  the  characteristic  pinene  nitrolbenzrlamine  or  oftrol- 
piperidine  base. 

108.    Oil  of  Bitter  Orange. 

Olniiii  Aiinuitii  Aiiiari.  —  Hit  lens  I'lmH'rajizeiisrhaleiiol.  —  Essence  it'Orangc 

Hitraiailr. 

The  nil  of  bitten   orange,  which  plays  only  a  subordinate   role   in 
merce    in   comparison    with   oil   of  sweet   orange,  differs  from  this 

mainly  in  its  bitter  taste.    The  rotatory  power*  Is  sometimes  slightly 

lower  and  paries  from  4-'->2    bo  4*98  . 

All  other  properties  niv  the  sjiuih  .is  those  of  the  sweet   oil,  and   i' 

is  Impossible  to  distinguish  between  the  two  oils  in  any  other  manner 

than  by  their  o«h»r  and  taste, 


199.    Oil  of  Berg-atnot. 

oleum  flsigissisltis     IliirmisstlPl    Funnier  «i<*  fieri  met  te. 

I'kki'kictikh,  oil  of  bergamol  is  a  brownish-yellow  or  honey-colored 
liquid  often  colored  green  by  ili«-  presence  of  copper.1  It  has  a  bitter 
taste  and  .i  veiy  pleasant  odor.  Specific  gravity  0,882— 0.886,  Tin* 
angle  of  rotation,  which  on  accouul  ol  the  dart  color  o!  the  oil  can 
mostly  be  determined  only  in  a  50  or  20  mm.  tube,  paries  from  +s  to 
+  20°. 


rteb)  ves  B    I  On.,  o,  i     i  see,  p,  j.;. 
a)  Bertcht  TOO  s.  i  Do.,    ipt,    LS9S,.  p.  20. 


s»  IMdeni,  Apr.  ismii,  p.  is, 
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The  oil  yields  a  clear  solution  with  about  %  to  %  volume  of  90  p.  c. 
alcohol  and  the  solution  does  not  become  turbid  oft  the  addition  oi 
more  alcohol.  All  oils  do  not  dissolve  clearly  in  80  p.  e.  alcohoL 
Many,  and  especially  those  of  a  high  ester  content,  often  give  turbid 
mixtures,  from  which  fatty  globules  separate  on  the  bottom  by  standing. 
The  reason  for  this  phenomenon  has  not  yet  been  determined,  but  can 
probably  be  sought  in  the  wax-like  constituents,  which  get  into  the  oil 
by  expressing  the  peel.  This  non-volatile  substance,  which  partly 
separates  as  a  deposit  when  the  oil  is  kept  for  some  time,  consists 
principally  of  bergaptene.  It  remains  in  the  residue  when  the  oil  is 
evaporated  on  a  water  bath  or  by  rectification ;  it  amounts  to  5 — 6  p.  c. 

Rectified  oil  of  bergamot  is  colorless  and  has  a  lower  specific  gravity 
(0.870 — 0.880)  as  well  as  a  slightly  higher  rotatory  power  than  tbe 
original  oil.  The  rectified  oil  is  as  a  rule  less  valuable,  because  during 
the  steam  distillation  part  of  the  ester  is  always  decomposed. 

The  amount  of  ester  present  is  a  measure  of  the  value  of  bergamot 
oil,  i.  e.  the  oil  is  the  better,  the  more  linalyl  acetate  it  contains.  The 
average  content  in  ester  varies  somewhat  in  different  years;  it  usually 
amounts  to  between  8<>  and  40  percent,  but  sometimes  rises  as  high  as 
45  percent.  Even  within  the  limits  of  the  same  harvesting  period  great 
variations  occur.  The  oils  obtained  at  the  beginning  of  the  harvest 
from  less  ripe  fruit  contain  less  (down  to  80  percent  linalyl  ai*etate>: 
with  increasing  ripeness  the  ester  content  increases,  for  which  reason 
the  oil  expressed  from  ripe  fruit  is  the  liest. 

Composition.  As  early  as  1M40  Soubeiran  and  Capitaine'  called 
attention  to  the  presence  of  different  terpenes  in  bergamot  oil.  WalltKh* 
showed  in  1884  that  d-Iimonene  was  contained  in  the  fraction  boiling 
from  1T."»— lHO°.  When  he  heated  the  fraction  of  the  oil  boiling  from 
180 — 11)0°,  which,  indeed,  absorbed  bromine  but  yielded  no  solid  bromide 
to  a  higher  temperature,  high  boiling  condensation  products  were  formed, 
and  on  again  fractionating,  the  portion  going  over  up  to  100°  gn\> 
dipoiitone  tetrabroinide  molting  at  124 — 12."»°.  It  does  not  follow  from 
this,  whether  the  dipenteno  detected  in  this  manner  is  to  be  considered 
as  an  original  constituent  of  the  oil.  or  whether  it  has  l>een  produced 
by  heating  the  fraction  ISO — 100°  which  no  doubt  contained  luminal. 
Likewise,  the  observation  made  by  Seiinuler  and  Tiemaim8  in  lst'- 
aecording  to  which  the  oil  boiling  17  '  higher  than  tlie  limonene  fraction 

»)  Lleliig'H  Aiuuik'ii.  .v..  |».  :u:t.  ■>>  H.-rli-lit<\  •_'."..  \>.  11h-_>. 

*  i   LleltfK'H  A n n a k>ii.  JJ~.  p.  li'.m. 


Oils  c/  tiw  Rutacoa*, 
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yielded  dipentene  bstrabromide  cannot  be  considered  as  a  proof  o!  the 
presence  of  dipentene  i  t  ■  bergaroot  oil. 

Our  kmnvled<re  of  1  he  most  iirapoi-r ;i nt  eonstituent  aa  far  .-is  the 
odor  of  the  bergamol  oil  in  concerned,  is  due  ro  fewo  investigations. 
published  at  aearl]  the  same  time,  by  Bemmlef  and  Tiemaou1  and  ay 
Bertram  and  Walhaniii.-  By  these  investigations  it  woe  shown  that 
tlic  principal  carrier  of  the  bergamol  odor  is  the  acetic  ester  ol  Idinalool. 

In  addition  bo  ihis  ester,  free  l-linnlool  and  possibly  substances  ao1 
v»>t  isolated  rake  pari  in  the  formation  of  the  an  una.  The  properties 
nel  derivative*  of  Haolool  an<!  linnlyl  acetate  have  been  described  on 
pp.   12H-l.il. 

Charabot*  im>  nods  b  comparative  etady  oi  1 1  ** *  oils  of  bergamol 
from  the  gTeeu  and  the  rips  Fruit.  The  oil  from  bus  green  fruit  bad  ii 
sp,  gr.  of  0.882  at  U°.  «»=  4-1 4*  :■*«';  u.l'hh  p.  .-.  of  five  ,,.,-iil.  Mis 
p.  c.  of  linalyl  acetate.  18.8  p.  a  of  linaloul.  and  ■"».!>  p.  »•-  of  Iw'r^upteiie. 
The  oil  from  the  ripe  fniii  had  n  sp.  -i.  of  o.,ss;t,  ,/D=+20  BC,  0,888 
of  neiil.  87.8  p.  c.  of  ester,  5.9  p.  > .  of  bxtalool  and  5.6  p.  i 

lie.  IK-  draws  tine  conclusion  thnt  in  ripenine.  1h<'  original 
linalool  \s  changed  to  the  ester  and  that  during  this  process  some 
of  the  linalool  is  dehydrated  with  the  formation  of  terpsnes. 

The  bergaptene  contained  in  bhs  oil  bo  the  extenl  -if  about  &perosn1 

i-  completely  odorlsss.    A  whole  Beriee  of  investigations  bos  I a  carried 

ou1    on  this  compound,4     Pomerans0  in  1891  succeeded  in  clearing  np 

its   constitution.     Bergaptene  CisHsO*   forms   soft,    white,    satin-like, 

■eless  needles,  which  are  odorless  al   ordinary  bemperature,  bn1  on 

heating    give    off    nromatie    vapors    and    melt    al    188°.      Bergaptene 

is   the  iimiiniiief hvl   ether  of  ;i    d i. ixyi'iim.'i rili  wliieli  is  brOCeablfl  bO  phlon»- 
gluein.      Ity  tii-alinj:    with    methyl    iodide   niid    alcoholie    pOtOSBS    lUSthyi 

bergaptenie  acid  and  its  I  hyl  ester  result.    According  to  this  bsrgap- 

bens  Is  the  inner  anhydride  of  bergapfeenSe  ■  i « •  i 1 1 . 

Examination.    The  determination  of  she  purity  of  bergamol  oil  is 

not    difficult    because    adulterations    of    all    kinds    eliange   the  physical 
mstants  bo  a  considerable  extent,    As  the  specific  gravity  of  pure  oils 


«  >   I'..-rii-ho  .  80,  p,    I  1H2. 

?>  Jonrn,  f.  prakt.  Chein..  II,  48,  p.  602. 

3,  ituii  Boc,  i-iiiui.  in,  si,  p.  ices, 

IttMw  (1889),  i.u-i.ij-..  AiitiAlen.  St,   |..   fOv — QhflM  (1889),  H.I.I..  M.   p.  StfO.— 
Krnnke,   I'lHwrtrirluti      Krlmijceii,    tSSO,  —  QoOtteof    (1881),    Ze1tH<-hr.    il,    nIIrpim.    fmU'rr 

ipotb.  Vw.,  19,  e.  1:  i  fie-m.  Oentvnlbt..  L8S1,  p,  ST9.— Tii.i.-n  S   iiwk  (1S90J    Jonrn, 
i  i,,  in.  Boc ..  st.  n   BSSs  Cfcem   Centralbl.,  tstio.  i.  p,  Ttsi.— t'rinmer  (189T),  Ball.  Bee, 
rhitn..  m.  •  ;.  p.  BO;  Onem.  DmtrAlbL,  1881,  n,  i>.  .'!"'.». 
■.   Hiuuvtafc.  i  Onem.,  13.  p.  879;  14,  p.  B8 
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varies   within    i  In-  comparatively    narrow    limn-   of    n  ssj_o - 
addition  of  nii-piMtriin-'  nil.'  li'iiMm  oil,  orange  oil,  n*  w.-n 

root  oil  produce  ••"   decrease,   Eatty   oil,  cedar  v 
balsam    oil   mi    increase  in    the  density,     A   pari   of  m,. 
wouliJ  also  change  ill--  angle  of   rotation  which  nee   between 
+20*  with  pare  oils, 

The  solubility   determination    with  9(1  percenl    alcoho 
bergamol    "il   results  of  only   slight    value,  an  by  ii  only  verj 
adulterations  ran  be  recognized,    Only  a  pari  «»i  pure  be 
already  mentioned,  are  soluble  in  80  percenl  alcohol      If  h  h»  rg 
dissolves  i"  a  clear  solution  in  this  solvent   h    is  fiv«>   I 

burpentin il  and  orange  oil.     If.  however,   ii    does   not    'it--".1 

may  be  due  eitbeT  bo  as  adulterant,  for  instance,  Jal 

tlir  presence  of  targe  quantities  of  bergapteue  <»r  wax-liki  itoenii 

Tlir  detection  of  fatty  oil  is  effected  \>y  weighing  thf  n 
evaporating  the  "il  nt  100°,  whirl)  with  normal  "ii  amounts  to  5 

about  "  g,  ol  uil  (weighed  aoouratel.v  to  1  ng.)  ere  weighed    ofl 
or  poiwlaiu  dish  sad  heated  on  b   waterbath  until  thai    which 

oil  odor  of  bergamol  oil.     .Vfti-r  cooling     the  dish,  peevfooalj 
weighed   with    the  rasfdoe,     If  this  amounts  t"  more  than  G 
need,   Fatty  oil   in  preaent,     Bach  additional  |ierc.ent    i-.|.i .-..-u t -   nu< 
adiilt'-Mint,    Thus  a  g.  ji  bergamol  oil  adulterated  with   •"">  percent 
will  leave  ji  rscidue  of  from  I"  to  11  i».  !•. 

In   the  oils  adulterated   with  turpentine  oil,   orange  oil   or  d 
bergamol   oil  the  residue  will  in  certain  cases  amounl 
toss  i  ban  ."i  or  t«  percent. 

Tin'  ilrirrruiiuiiioii  «.i  the  residue  is  .it"  special  imporl 
oil  gives  a  high  saponification  number  and  may  theref. 
rise  <o  mistakes, 

Boteb  Content.    The  determination  of  the  ester  content* 
described  in  detail   on  pajce  103.  no(    only  allows  ol   the  d 
adulterations,   bu1    also  furnishes  a  criterion  of  the  rjual 
This  is  the  better,  the  greater  the  amounl  ol  linalyl  • 

By  the  saponification  the  addition  of  tl Bsen btnined  '< 

till;iiion  from  tin-  pi  lues  or  the  mum  1 1  rejected  fruit  ."'  whs 

much  smaller  saponification  number  than  I  heexprwsed  oil, 

•>    A*    ItvrKUllltM     nil  li">     tillieli.'.     Hi,      |ir.--,-n-  i-    ■•(     thli 

i'iiiiPtiiliTHil  m  ii  proi i f  at  the  inliiliiTii  i Inn   with  turpentine  nil. 

*i  A*  «> ling  to  Born  trig*  r  iSGeltwhr    i    anal.  Cbt-m  . 

reclaim-  "ii  M| Ideation  kIto*   number*    which   correal I 

llnnlvi  mi'iiiir,  Oil-  number  nimbi  bjr  riahl  lu  be  deducted  trom  the  resull  Found 

.  i  u-.  hi  til  iin'i'i-1,1  in,  only  marie  uiiii--,.  - 
•  ii    mi    obtained    In    Meaelnu    bj    ritntniitM<ni   from    the  Mprwin 


"lis  of  tlf    it'll. 
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200.    Oil  of  Cedro. 

Tli>-  oil  offered  in  cdmmerce  under  the  oame  ol  cedro  ofl  or  cedratc 
«»i!  is  nothing  more  tli:m  ;i  mixture  ol  lemon  oil  and  other  oils. 

Genui ledro  oil,  obtai I  by  expression  from  'in-  rind  of  Oitrtm 

medica  Risan  (^cfro  ordtnario,  Cedr&tier  ordinaire),  is  a  yellow  lii|iii«l 
of  m  pleasani  odor  reminding  «>i  citral  or  lemon  oil. 

in  physical  as  well  us  chemical  behavior  cedro  oil  differs  i»m  little 
ff.nn  lemon  oiL    lis  specific  gravity  is  0.871  BA   UP,  arj  -  + 67  B'J 

Upon  distillation  the  larger  pari  of  the  oil  passes  over  from  177  Co 

j-*>       By  boiling  with  an   alcoholic  soluti I  (Miaphthylamine  and 

pyrotartarie  acid  citry^-jS-naphtho-canchoniiuc  acid  was  obtained  in  yellow 
crystalline  leaflets,  melting  a1  107—200*  by  which  the  preeenue  of  oitraJ 
in  oedro  <iii  was  shown. 

201.    Oil  of  Limette. 

Oleum  i.imcttue.  —  Uiiiottiil.  —  Bsmmmj  de  Ultette. 

Two  oihs  coming   From    different    plants   and   of    entirely   differem 

properties  are  designated   bj    the  common  name  of  limette  oil*  which 

ording    to    their   source   may   be  called   Weal    Indian   and    Italian 

liio'-i  te  oils. 

West   Indian   Limette  Oil.    The    Weal    Indian  Umette  or  lime, 
Citrus  median  L.,    v.ir.  aci'dls    Brandts.8   is  cultivated   on   hfontaen 
Dominira,   Jamaice    and   Trinidad   on   aeeonni   <>i  irs  acid  jnice,  com- 

iu»'i-i'i;i  lly  Km  in  n  08  lime  juice. 

The   oil    obtained   from   the   peel  of  the  ftuH    by   expression   (oU 

of  limette)  is  o!  b  golden  yellow  color  and  can  hardly  be  distinguished 

tod    lemon   oil    by  \tn  odor,  if  the  greater  intensity  of  the 

lime ii  is  ool  considered.    Bp.  gr.  0319*  m  29°  to  0.882  m    ir.  •. 

/!(,  =  +  :{.,  to  4-  38°.    The  moat  Lmportanl  oonstitoenl  of  the  oil  is  citral, 

Entirely  different  From  the  expressed  oil  la  the  distilled  oil  which  is 

obtai l  as  a  by-product  hi  the  evaporation  of  the  juice  and  is  known 

in  commerce  ander  the  oame  of  oil  of  limes.  I<s  odor  is  onpleaeant. 
terebinth inate,  and  no  longer  reminds  of  citral    Probably  this  aldehyde 


pouensd  sn  Mttr  cmmmm  ol  only  19  pi.  c.  (tp.  sr.  ©.S4I5),    1  wo  oils  distilled  frotn  UN 

puel  (vl   Inllrn   itri rl|te   liergHinot    fruit   conFriluerl   I  ;  ."    p.   r     Ol  MtW   (Op.    lm      0.808 

0  88S)       I  BArtehf    v.. n   S.   |    «',,..  .    p      i    . 

I  i  Dtriebi  ron  8.  I  I  o„  i  >el    LSOS    p    is, 
i  i  ifeh,  .i   i-iwirm..  aaa,  p.  174 

.  ill.  tin  ,.r  Mi.c.-iii.n,  .hi-  rrtfiirmtitlnii.  !(■■>  .1  <  •  - « r 0 . ■  1 , -  K.  «  .   l.s-.h,  j-    11:1 
«.    riifinn    .J-nirii.,  III.  IB,  p. 
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is  completely  destroyed  by  the  boiling  of  the  acid  liquid.    Sp.  gr.  0.865 » 
— 0.8G8;2  «D  =  +38° 52'.    It  boils  between  175  and  220°. 

Italian  Liraette  Oil.2  The  fruit  of  the  South  European  limette. 
Citrus  lUnettn  Risso  (Citrus  limetta  vulgaris,  Lima  dulcis.  Lima  <ii 
Spagna  dole,  Limettier  ordinaire)  distinguishes  itself  from  that  of  the 
West  Indian  by  its  sweet  juice. 

The  oil  obtained  by  expression  from  the  peel  is  of  a  brownish-yellow 
color,  has  an  odor  reminding  strongly  of  bergamot  oil,  and  forms  a 
yellow  deposit  in  considerable  amounts  on  standing.  Sp.  gr.  O.X72; 
«d  =  +58°  1ft':  saponification  number  75. 

The  composition  of  the  Italian  limette  oil  is  very  similar  to  that  of 
l>ergainot  oil.  only  the  limette  oil  contains  more  limonene  and  taw 
Iinnlyl  acetate. 

The  limonene  is  the  dextrogyrate  modification  («d  ="-  +  81°4.V. 
sp.  jrr.  0.848)  and  yields  a  dih}'drochloride8  melting  at  50°,  as  well  as 
a  tetrabromide  melting  at  105°. 

In  the  oil  investigated  by  Gildemeister  26.3  p.  c.  of  linalyl  acetate 
were  present  (b.  p.  101—103°  at  13  mm.,  sp.  gr.  0.898,  «D  =  — 9°52'|. 

After  saponification  with  alkali,  acetic  acid  was  found  in  the  alkaline 
solution,  while  from  the  oil  1-1  in  a  loo]  (b.  p.  H8.3 — 80.5°  at  13  mm., 
sp.  gr.  0.S"O.  [«]d  —  —20° 7')  was  separated  by  fractional  distillation. 
From  it  eitral  was  formed  on  oxidation.*  Linalool  is  present  in  tlr 
oil  partly  in  the  rr»>e  state,  partly  as  acetic  arid  ester. 

Tin*  limettin  which  sej>a  rates  from  the  oil  on  standing  melts  a<  von  lint' 
to  TildtMi"'  at  121—122°.  It  has  the  composition  (^H.^OCHsb.tsHOi 
and  yields  on  melting  with  potassa,  besides  aeetie  acid,  phloroglnciu. 

202.    Oil  of  Limette  Leaves. 

The  oil  of  the  leaves  from  Citrus  liwcttti  contains  according  to 
Watts"  (1.N92)  an  inactive  terpene,  boiling  at  170 — 177°.  which  yields 
with  hydrochloric  acid  a   crystalline  hydrochloride  melting  at   49— ■">(•' 

>)   Pharm.  .liMirn.,  III.  14.  p.  ioun. 

2)  GildemeiHter,  Inc.  ell. 

s>  Tin"  name  dlhydroehlorhlc  wan  obtained  by  de  Liicti  in  1S0O  (Oompt.  rend..  SI, 
p.  25S)  from  the  terpene  holling  at  IhiP  of  nn  oil,  which  In  dctdgnated  as  coming  h""m 
Citrus  lumla,  but  which  In  all  probability  wiih  Italian  limette  oil.  Cmnp.  GildemeUvr. 
loe.  cit. 

*)  To  which  compound  the  '•I.lmettHiiure."  t'nII^Oe  obtained  by  Vohl  In  ISSSupon 
the  oxidation  of  the  oil  (Arehlv  il.   I'harm.,   124,  p.   10)  owcm  ItH  origin.  Is  uncertain. 

5)  Jotirn.  ('hem.  Sue,  01,  p.  H-14:   almi  Tilden  A  Buck,  Journ.  ('hem.  Soc.  57,  p.  323 

«)  Journ.  ("hem.  Soc,  4'J.  p.  .'il<>. 
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and   is.   therefore,  dipentene  or  limonene.     Fraction  220— 230°  yielded 
>u  oxidation  with  clKPomic  acid,  anetic  acid  and  pelargoiiic  mill.  on 
.  n  i.nint  hi  which  ir  is  considered  as  methyl  nonyl  ketone* 

203.    Oil  of  Mandarins, 

Oleum  Manilarimie.  —  Ifanfliirini'niu.  —  Ksmiu  i  <l<   Mandarines. 

Origin.  The  peel  of  the  pleasant  tasting'  fruit  of  Citrus  tn&dutvBsls 
Lonreiro1  known  as  mandarins  oontaine  a  wry  pleasantl  smelling  oil, 
^hiili  is  obtained  Hke  the  oils  of  the  other  agrnmen  fruitSj  by  expression, 

Phopkktuch.  Mandarin  oil  is  a  golden  yellow  liquid  with  a  slight 
bluish  fluorescence,  which  becomes  mora  prorainenl  when  the  oil  is 
dilated  with  alcohol    The  odor,  although  similar  to  thai  of  lemon  oil, 

mora  pleasant  and  distinctly  different  from  it.  Sp.  gr.  0.854 — 
0.858;  so        f  •'•-"  to  +76*. 

Two  mandarin  nils-'  distilled  in  l*ortO  AJegre  (Braifl)  had  Hir 
Eollowiug  properties:  Sp.  gr.  0.8515  aael  0.8510;  angle  of  rotation 
+74*16'  a1  L?°  and +7  L6°.    Both  oils  were  distinguished  by 

Murii'ul  bine  fluorescencci 

i'iimimisitiiln.     The  oil   began   to   bofl   a1    1  T.~»     and   all  except    ;i 
small  residue  went  over  up  t<>  L79°.    The  Fraction  boiling  at   L75— 177 
rfl    r>'i  gave  "ii   bromination  in  glacial  acetic  aeid  solution  n 
betraoromide  melting  al    L04 — 105°  (GHlrlemeister  and  Stephan,8  1897). 

oondneting  hydroohloric  acid  Into  the  same  fraction  dipentene 
^hydrochloride,  m.  p.  4i> '.  resulted  (die  Luca,4  1857)  according  bo 
this  the  greater  pari  <>t"  bbe  mandarin  oil  eonsiatfi  of  d-limonene. 

if  the  portion  which  did  not  distill  over  up  to  177  in-  treated  with 
bisulphite  notation,  an  addition  product  is  obtained,  from  which  an 
oil  i.s  separated  by  alkali.  This  behaves  like  a  mixture  ol  citraJ  and 
citronaUal  when  condensed  with  pyrotartaric  apid  and  f?-naphthylamine. 
The  melting  pi  nut  ol  the  Qaphtho-cinchonhiic  add  Eormed  is  aol  constant. 
Ai    197°  n lie  matting  poinl   of  the   pure  ■•itrul  compound)    the    bodj 

ins    to    run     together.     Inn     'lues    nut     im-lf     completely     until     222* 

elting  poind   of  the  dteonellal  compound  325°).    The  poahnra  identi- 
fication of  these  two  aldehydes  in  the  oil  baa,  therefore,  nor  yet   I n 

mada 


J)  A  wording  to  «le   Lnoea   (««>   tootaOtt  +»   the   mnnilarln   In  obudni'd  rrciri   (JtttVi 

r.iJi/i  siiienslx  and  C.  b.  m.rrtlftilta,  arcordliiK  tti  Sinvrr  lOdornKraphln,  vitl.  1, 
p.  74»  and  T.  Mftller  (Sclirt  Bxtn-Ttopietri  Plant*.  9th  ed..  \>,  l.".'i  Ihmv,-vit.  Fro« 
t'itrnn  BObtli*  I  .on  retro. 

»)  Berlcht  von  S.  &  Co.,  Apr.  1896.  p.  68. 

•  )  Archlv  il.  PJmrni.,  885,  p.  588, 

C\   ■  '. ,lni.|.    r.-n ■! ..   4.-,.    |..    '.mi 
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According  t<>  Platan  and  Labb©"1   'In-  expressed   mandarin  oil 

bains  Hi'-  aaa wter,  difficultly  soluble  in  alcohol. 

(comp.  page.  172). 

204.    Oil  of  Grape  Fruit. 

The  f'cuii  hi  Citrus  decamitna  I...  kimun  sua  shaddock  r»i 
contains   in  iti  peel   a    small  aiaoonl    of   roI&tUs   oil,    which 
obtained  by  Bxpreasii r  by  distillation. 

\n  oil-  expressed  from  fruit    which  mine  from  Orlando  ii    r 

possessed  an  ex lingfy  pleasani  odor,  reminding  ol  bitter  o 

sp    gr.  was  0.800  and  rotatory  power  «o   -  -f-'-U   -W. 

205.    Oil  of  Neroli. 

(ilrimi  tlniiiiii  Aunnilii.  —  OriiiitoiihliitlMnol.  —  Kvm  iK'-  <t<-   Vroli. 

Qbmuh   \s\>  BlBTOBT.    The  oil  of  neroli  ia  obtai 1  by  the  distill 

uitli  water  From  the  fresh  blossoms  of  the  hitter  omnjre,  t'lti 

EUSBO 

Oi]   nf  orange   Bowers  was  known  us  early  as  the  sixteenth  •■*•< 
Iih   distillation    was   described   tor  the  first    lame  by   Porta. 
century    later,    in    the   year    L680,   it  appears  to  have   been   n  .  ■!■ 

bionable  perfume  by  the  Duchess  Flavin  Orsini,   Prince**  i 
hence  tli<-  mime  nf  csk.-iii ■.■  nt  neroli.     tin  nt-comit   of  its  delicate 
odor,  tin-  nil  luis  been  able  to  hold  its  reputation  as  one  of  >  h 
Sowar  perfumes.    This  is  also  tnu-  of  the  distilled  orange   flowet 
or  Aqua  n.i/ih.ii:  which  is  used  extensively  for  the  aronmti 
confections  and  beverages,  also  for  toilet   purposes.    The   distillatkn 
orange   flower   oil    was   described    by    Benatius  in    ihoc.     Tli>-  oil  w  • 
investigated  in  L835  by  Bonastre"  and  in  LH28  by  Oonllny.* 

Pbbpabation.     Oil    ol    neroli    is   obtained    exclusively    in 
France   from   the  blossoms  of  the  bitter  orange.     Tin-  oil   is 
dnced  in  Italy. 

Pbopkktieh      Tin-  nil  of  neroli  <>\  1.0111  infnv  is  .1    yi-lkmisl 
fluorescent   liquid,   which   becomes  brownish-red  when 
n\   mi  Intensive,  highly  pleasant   odor  reminding  of   nranf 
ami  m  liitti-r  nromntir  tuste.     Kp.  jrr.  0,870— 0.880.     The  ro 
i>    bj  rogyrate,   mi  =  ■+-  l°8U'  to  +•'•       The  nil 

1^—2  vols,  of  80  |».  v.  alcohol.    <lu  the  further  addi     1  alcohol  tlr 

liquid    becomes    turbid,    and    on    standing    i-rystalline 


.     '        S,.r         I    1,11,.  .,      (I    I.      1'..,      |. 

■)  Beriebl  rot  S   ft  Co  .  Ipr.  1804,  p.  ST. 


i)  -i . .  1 1  r  1 .    ii.  Ph»rn>.   i  1 

i  1  Juurii    'i     riu mi. 1     1 1      ■ 
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paraffin  collect  on  tin-  surface.  The  alcoholic  aohxbinii  of  nerol  oil 
distinguishes  itself  by  »  beautiful  violet-bine  ftuorwcence,  which  beeoiuee 
especially  prominent  whan  some  alcohol  is  'poured  in  n  layer  above 
the  oil. 

Oa  strongly  cooling,  the  oil  becomes  turbid  on  acoouul  of  the 
separation  of  pnrnffiii.    Ai  bimes  it  even  solidifies  to  a  butter-like  mass. 

The  saponification  number  of  good  oils  lies  between  20  and  52, 
corresponding  Co  on  amount  of  7— is  percent  of  Itaalyl  acetate.  Oils 
with  ;i  saponification  Dumber  higher  than  515  are  suspicious.  Details 
are  ntfiii ion»'fl  under  ESxamination! 

In  order  fib  ascertain  the  properties  ol  ole  which  were  undoubtedly 

line,  fresh  orange  blossoms  which  were  partly  preserved  with  salt, 

partly  with  §ea  water,  for  transportation,  were  distilled  by  1'"'  Hn"  "* 

Schimmel  &  Co.1  and  about  0.1  percenl  <>i  oil  obtained  which  possessed 

the  following  properties: 


No.       Specific  Ki'n  <.  Itj 


1. 

3. 

I. 


U.8S7 
0.881 
0.87K 


«0 


iinwr  ivi- 

-n    5*2' 

—  O  '  III' 


Bi'linvlur  III  m   fnn-cliiK   iiiIMiim- 


sniiiliiics  i>i  .i  lint tfp-liki.-  mass, 
las,  inn  mil  becoming  -■  Aid, 


Tin'  rotatory  power  ol  No.  -  could  not  be  determined  on  account 
of  iis  dark  color.  Nos.  H  and  i  are  distillates  of  the  same  Bhipmenl 
of  Ii1ii.-s.iiii.--.    Nil   i  consists  only  of  the  <>ii  which  separated  directly  in 

i  •  <  iver  "ii  distillation.  Its  preparal  ion  corresponds  bo  the  method 
uhimIIv  employed  in  BOUthern  Kim  in  v.  wlu-iv  oninjre  lilosaom  oil  is 
obtained  as  a  by-product  in  the  manufacture  of  orange  blossom  water. 
\<i.  .'!  is  :i   normal  product,  i.  <i    o   mixture  of  oil  sepnrating  at   once 

i  that  obtained  by  cohobation  from  the  water.  The  oils  obtained 
by  these  bwo  methods  differ  but  slightly. 

of  still  greater  importance  tor  the  determination  of  the  constants 

of  pure  commercial  oils  than  these  experiments  with  preserved  blossoms, 

-itllniions  of    fresh   material    by   Charabol    and    Pillst"    ha 

southern  Prance.    The  oils  distilled  in  May  1898  in  Cannes  and  antibes 

behaved  as  Follows:    The  *]>-  gr.  wm  between  0.8720  ami  u..s7.'~,  the 


'■   i-.-ii.-iir   a. m  s.  a-  i'.,..  Oct   18S1,  i'.  9fi;  Oct.   IBM,  |>.  4". 
■  ii..  II,   l»,  |»,   •■ 
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angle  of  rotation.  «d,  between  -f  1.42°  and  4-  4.06°.  1  part  of  the  nil 
dissolved  in  1.3  to  1.6  parts  of  SO  p.  e.  alcohol  at  20°.  The  amount 
of  ester  (CioHnOCOCHa)  present  was  13.4—18.0  p.  e. 

Some  interesting  quantitative  distillations  were  made  by  Jean  Giw 
in  Cannes  during  the  last  harvest  (1899).  30  samples  were  distilled  at 
different  periods  throughout  the  harvest.  The  yield  increases  as  the 
season  advances,  from  0.80  to  1.23  p.  c.  25  of  the  30  samples  wen> 
investigated  by  Schimmel  &  Co.1  No  marked  differences  were  noted. 
The  sp.  gr.  varied  from  0.873—0.877  at  15°,  saponification  number 
35.3—44.8.  «D  =  +  3°22/t  to  +5° 24'  at  20°.  All  the  oils  were  soluble  in 
1%  and  more  parts  of  80  p.  c.  alcohol. 

Composition.  Neroli  oil  was  investigated  by  Tiemann  and  Semmbr* 
in  1893  and  subjected  to  fractional  distillation  under  diminished  pressure 
at  15  mm.  in  order  to  effect  a  separation  of  the  individual  constituents. 
At  75°  a  terpene  came  over  which  was  identified  as  limonene  by  means 
of  its  tetra bromide  melting  at  105°. 

Between  88  and  94°  boiled  an  optically  lacvogyrate  alcohol 
corresponding  to  the  formula  CioHigO  of  the  sp.  gr.  0.8671  at  202. 
which  possessed  the  properties  of  1-linalool. 

At  97 — 104°  the  acetic  acid  ester  of  linalool  came  over.  sp.  gr.  0.8972 
at  20°.  likewise  laevogyrate.  It  was  split  up  into  acetic  acid  and 
linalool  by  boiling  with  potassa. 

In  the  fraction  boiling  from  110 — 120°  a  second  alcohol.  alinoM 
optically  inactive  and  corresponding  to  the  formula  CioHisO  was  con- 
tained, which  consisted  principally  of  gernniol. 

The  methyl  ester  of  anthranilic  acid  occurring  in  small  quantities  in 
the  oil  and  found  in  1894  in  the  laboratory  of  Schimmel  &  Co..3  play- 
an  important  part  in  the  formation  of  the  orange  blossom  js^rfume. 
The  fluorescence  of  the  oil  is  due  to  the  presence  of  this  substance. 

The  methyl  ester  of  anthranilic  acid  .\H2.CnH4.COOCHs  boils  at 
132°  under  a  pressure  of  14  nun.,  melts  at  25°  and  in  an  overcoole.1 
state  at  15°.  it  has  the  sp.  gr.  1.108.  The  odor  in  the  undiluted  state  i> 
unpleasant.  It  reminds  of  the  fragrance  of  the  orange  blossom  oniy 
when  greatly  diluted. 

The  stearoptene  of  the  orange  blossom  oil.  also  called  neroli  camphor 
or    aurade    was    first    found    by    Boullay '    in    1N2M.     It    is  one  of  tin* 

1.   Ufrlchl    vim  S.  it  Co.  Oct.   lS'.f.i,  p.  42. 
-')    r.ni.lili'.   J«i,   p.   2711. 

3 1  llcrirlit  vim  S.  At  Co..  Apr.  Is'.i'.t.  p.  :?.".  Sit-  nisei  Wiilbaiini.  Journ.  t.  pralt. 
riu'iiiit-.  II.  .v.t.  p.  :i.".o:  hw  nltm  Krilnmiiii,  lt«*rlrlitf.  .'l-\  p.  li'l.H. 

*  i  .Iniirn.  (If  I'liurm..  14.  p.  4'.'7:  TmmiiiHiliirff's  Nimh-h  .lourii.  0.  I'hHrm..  11>.  1.  p.  2i!T. 
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paraffins  which  occur  in  almost  all  oils  obtained  from  blossoms  and  in 
the  pure  state  is  completely  odorless  and  tasteless.  Its  melting  point 
is  55°.  J 

Inasmuch  as  the  decomposition  of  the  paraffin  is  wholly  improbable, 
the  assertion  by  Plisson-'  (1829)  that  the  amount  of  the  stearoptene  in 
the  oil  decreases  with  age,  evidently  rests  on  a  wrong  observation. 

Examination.  The  most  common  and  most  dangerous  adulterants 
are  the  oils  of  bergamot  and  petitgrain.  As  these  for  the  greater  part 
possess  the  same  constituents  as  oil  of  neroli  —  linalool  and  linalyl 
acetate — the  detection  of  small  amounts  is  impossible.  Larger  additions 
cause  an  increase  in  the  specific  gravity  and  the  amount  of  esters,  which 
in  pure  neroli  oil  is  7 — 18  percent  (saponification  number  20 — 52),  in 
bergamot  oil  85 — 15  p.  c.  (s.  n.  100—180).  in  petitgrain  oil  38— H5  p.  c. 
(s.  n.  110—245). 

Orange  flower  oils  which  show  a  saponification  number  higher  than 
55  are  therefore  to  be  rejected  as  suspicious. 

The  property  of  neroli  oil  to  separate  paraffin  in  a  freezing  mixture 
has  been  employed  as  a  test,  which  is  not  wholly  irrational,  as  the 
addition  of  paraffin  free  oils  might  decrease  the  relative  amount  of 
paraffin  to  such  an  extent  that  a  separation  no  longer  takes  place  on. 
cooling.  It  must,  however,  be  remembered  in  employing  this  test  that 
some  unadulterated  oils  may  in  certain  cases  be  poor  in  paraffin.  When, 
for  instance,  at  the  time  of  the  harvest  a  large  amount  of  blossoms  is 
to  be  quickly  distilled,  it  happens,  that  the  distillation  is  not  carried 
on  to  its  complete  exhaustion  and  that  a  smaller  amount  of  the 
difficultly  volatile  paraffin  gets  into  the  oil.  For  the  rest  it  is  necessary 
in  testing  to  depend  on  the  comparison  of  the  physical  properties  with 
those  of  good  oils,  especially  of  the  odor. . 

206.    Oil  of  Neroli  Portugal. 

Oleum  Aurantii  Flora m  Dnloe.-Sns.Hes  Orangenbliithenol.  —  Essence  de  Neroli 

Portugal. 

Oil  of  sweet  orange  blossoms,  NAroIi  Portugal,  i.  e.  the  oil  distilled  - 
from  the  blossoms  of  the  sweet  orange  does  not  occur  at  all  in  commerce 
in  a  pure  state.    The  goods  sold  under  the  above  designation  are  always 
a  mixture  of  different  aurantiaceous  oils. 

An  oil  distilled  in  Germany  from  the  fresh  blossoms  of  the  sweet 
orange  Citrus  aurantium  Risso,  had  entirely  different  properties  from 


»)  Pharmacographla,  2nd  ed.,  p.  127.  *)  Journ.  de  Pharm.,  II,  15.  p.  152. 
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that  procured  from  southern  France.1  The  blossoms  used  for  the 
distillation  were  transported  from  southern  Spain  in  iron  caskets  fron 
which  the  air  was  pumped  out  after  having  been  filled. 

0.154  p.  c.  of  oil  was  obtained  having  the  sp.  gr.   0.898  and  tbf 
angle  of  rotation  «u=  4-  l(i°8'. 

207.    Oil  of  Petitgrain. 
Oleum  Petitgrain.  —  PetitgrauuH.  —  Essence  de  Petit-grain. 

Origin  and  Preparation.  Petitgrain  oil  is  obtained  from  the  leave*. 
twigs  and  immature  fruit  of  the  bitter  orange,  Citrus  bignrndia  Riiwo. 
by  distillation  with  water.  Formerly  the  oil  was  principally  prodaeed 
in  southern  France,  until  toward  the  end  of  the  seventies  French 
colonists  began  the  distillation  in  Paraguay.  The  poor  quality  of  the 
oils  there  produced  in  the  beginning  improved  in  the  course  of  the 
years  to  such  an  extent  that  the  South  American  oil  is  now  generally 
preferred  on  account  of  its  greater  reliability  and  uniformity  to  the 
often  adulterated  French  product.  The  market  for  the  Paraguay  oil  i* 
Asuncion ;  the  principal  place  of  distillation  is  said  to  he  the  little  town 
of  Yaguaron.2 

Properties.  The  odor  of  petitgrain  oil  is  similar  to  that  of  neroli. 
but  far  less  delicate  the  taste  is  aromatic  and  somewhat  bitter,  t!;.- 
color  yellowish.  Sp.  gr.  0.887 — o.OOO.  It  turns  the  polarized  ray  ■>;' 
light  either  slightly  to  the  right,  or  to  the  left :  an  =  +  l\°±lV  to  —I'-ll' 
The  oil  is  soluble  to  a  clear  solution  in  2  parts  of  so  p.  <•.  alcohol. 
Saponification  number  1 10 — 24.*>  =  ."18 — 8."i  p.  c.  of  linalyl  acetate. 

Kight  different  petitgrain  oils  recently  distilled  from  the  leaves  of  tin- 
bit  ter  orange  by  Charahot  and  Pillet3  in  Cannes,  had  the  following 
properties:  Sp.gr.  O.NlllO— O.NiKW:  «»— —  ."i°12'  to  —  <i°l.V.  Soluble  ii. 
1  — 1.1  parts  of  so  p.  c.  alcohol.  The  amounts  of  ester  varied  fmin 
.-, !..-,_< ;<).r,  p.  .-. 

It  may  he  remarked,  that  oils  with  so  strong  a  rotatory  power  a> 
these  have  ni»t  yet  been  met  in  commerce.  Moreover,  as  a  general  nik 
pet  ii  grain  oil  is  not  tlistilled  exclusively  from  the  leaves,  but  also  from 
the  unripe  fruit,  by  whiih  the  deviations  of  the  commercial  oils  iin* 
explained. 

Composition.  Seiitmler  and  Tiemann  '  in  1N02  fractionated  jietit- 
graiu    <>il    under    |.~    mm.    pressure.      The    first    portions    contained    ;i 

ip    n.rl.lii    veil  s.  iV  <"...,  on.   |  ss',i.  j,.  :;s.  :i,    null.   Sm\   rliltn..   Ill,   21.   ||.   73. 

ai  I 'lii-iii i hi  inn!   |inmui>i.  SI.  |».    IK)  *>   llcrklitt'.  a.",  |».  ltKH. 
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hydrocarbon  which  wri  BeeognisBd  as  hmonene.  The  main  fraction, 
amounting  bo  70  p  c.  of  the  erode  oil,  contained  oxygen,  boiled  From 
102—100°  and  had  the  ip,  gr.  0.8086  al  90  .  The  composition  cor- 
responded to  the  formula CisHaoOs.  By  treatment  with  potassa  the  -iil 
was  decomposed  to  acetic  acid  and  HnaLool  (aurantiol)  and  consistBd 
therefore  of  linnh  I  acetate. 

According    to    Pasey1    Unalool   is  not  the  only  alcohol  CiaHisO 
bained  in  petitgrain  oil,  but  also  geraaiol  in  the  free  Btate  bub  well 
u  in  ill'1  fono  of  id''  acetic  acid  ester. 

Besides  th**  bodies  named  other  oxygeniisd,  nol  yel  isolated  com- 
pounds are  present  in  the  oil,  which  take  pari  in  developing  the  specific 
pel  it-grain  odor. 

Tin-  amount    of    psii-rs.    lin.-ilyl    iiivtate*   ami    -vi-.myl    acetate,    rarles 

between  to  and  85  p.  c.  and  usually  amounts,  to  niioui  50  p.  >■.  The 
tad  fractions  o!  the  pHityrain  oil  contain  a  sesquiterpene. 

Cbarabol  and  PUIet8  bave  recently  shows  that  only  the  petitgrain 
distilled  from  the  leaves  ami  twigs  contain  no  limonsne,  so  thai 
(he  occasional  presence  of  d-liroonene  comes  from  the  accompanying 
email  frail  in  the  distillation.  According  to  the  authors  named,  petit- 
grain  oil  (from  the  leaves)  contains  aboul  70— 73  p.c,  ofl-linalool  and 
in — IS  p.  c.  "f  geraniol.  as  well  as  small  amount*  of  a  sesquiterpene. 

\  mi  LTEIiATK'N    ami    I'AaMIVATION.      I'l'l  it  gW  i  i  1 1  I  ill    is  ;i<IiiIi.t:iI<-i]    wilh 

orange  oil,  lemon  oil  ami  turpentine  oil.  These  additions  ate  readily 
recognised    by   the   lowering   of   the  specific  gravity.   iI.tivus--    in    tin- 

-n] ih.-ni-ii.ii  mi tn her  and  Hie  solubility,  and   BnaHj  by  the  change  m 

rotatory  power. 


Petitgrain  citronnier.    EJy  this  nameanoil  is  designated  which 

il  obtained  DOW  and   then  from  the  twi^s,  leaven  ami  unrip*'  fruit    of  the 

lemon  tree.  Its  odor  is  similar  to  that  of  thi-  petitgraiti  oil,  bu1  the 
l>Minm-liki'  odor  accompanying  H  betrays  the  source  of  the  oil.  8p.  gr. 
0.808—0.874]  'd  =  +  -'->■'>'  to  +  :u  12'.  Saponification  number 
l  LS— 82,2.  The  odor,  also  tin-  property  of  forming  a  ■■rystiilline  com- 
pound with  bisulphite  solution  canned  the  presence  of  citral  to  l>e 
Buepected.  En  fad  the  ciferyl  ^-naphtho  cinchonSnjc  acid  was  obtained, 
and  the  presence  of  this  aldehyde  thereby  proven." 


J  I    linll.   Sue.   ililm.,   Ill,   17,   p.   519. 
*l    Bull.  NtH.  fill  111..    III.   SI.  p.   74. 
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208.    Oil  of  West  Indian  Sandalwood. 

Oleum   Santali  ex  India  Occidental!.  —  Westindisches  8andelholz5L  —  Enewt 
de  hois  de  Santa!  des  Indes  Occidentals. 

The  botanical  nource  of  the  Went  Indian  santalwood  was  unknown 
until  recently.  Through  n  study  of  the  wood  and  the  leaven  Holnw*. 
Kirkby  and  Petersen  came  to  the  conclusion,  that  the  plant  must 
belong  to  the  family  of  the  Rutaceae.  and  by  no  means  be  claw*! 
with  the  family  of  the  Santalaceae.1  More  than  this  could  not  fa- 
ascertained  on  account  of  the  want  of  blossoms.  In  compliance  with  a 
request  by  K.  M.  Holmes  of  London.  Schimmel  &  Co.  finally  succeed*! 
in  1.808  in  obtaining  flowering  branches  of  the  tree  from  Puerto  Cubello 
in  Venezuela,  from  whence  the  wood  is  brought  into  commerce.  In  thf 
investigation  Holmes  came  to  the  conclusion,  that  the  plant  l)elonjrpd 
to  the  family  of  the  Rutnceae.  He  believed  it  to  be  a  representative  oi 
a  hitherto  unknown  genus  and  named  it  Schimtneliu  oleifern.*  Lat»»r. 
however,  he  agreed  with  Urban  of  Berlin,  who  determined  the  plant  a> 
Amyris  balsamifern  L.  The  mistake  was  caused  by  the  fact,  that  th*- 
genus  Amyris  has  hitherto  been  classed  by  the  English  botanists  with 
the  family  of  the  Rurseracene,  while  in  Germany,  and  according  la 
Holmes'  view  with  perfect  right,  it  is  classed  with  the  Rutnceae.  Now. 
ms  mi  species  of  the  Rutaceae  in  English  botanical  literature  correspond*! 
to  the  description  of  the  West  Indian  sandalwood  plant.  Holmes  lia<l 
considered  it  as  a  new  species. 

The  wood,  which  has  no  similarity  with  the  East  Indian  sandal- 
wood, consists  of  sticks  from  a  thumb  to  an  arm  in  thickness.  It  i* 
white  ami  hard  and  covered  with  a  gray  bark.  The  anatomical  hui!>i 
of  the  wood  has  been  studied  and  described  by  Petersen  and  Kirkby. 

The  well  comminuted  wood  yields  upon  distillation  l..~> — ;{..">  p.  c.  i.f 
a  thick,  viscous  oil  of  a  weak  not  pleasant  odor. 

The  sp.  gr.  lies  between  0.000  and  0.0(57.  the  angle  of  rotation 
between  +  "24  and  +20".  Of  the  composition  of  the  West  India:, 
sandalwood  nil  nothing  is  known. 

209.    Oil  of  Myrrh. 

Olemu  Myrrhue.  —  Myrrlicnol.  —  Essence  de  Myrrhe. 

Ouku.n    ani>    History.      Myrrh    is    the    dried   up  emulsion-like  ini--«*- 

originally  contained  in  tin*  parenchyma  of  the  bark,  of  several  specie*  <»i 

the  genus  Coiiiiniplior.i  which  belongs  to  the  family  of  the  Jttirseratw 

1 1   I'liiirm.  .Iniirii..  III.   in,  pp.  7.-.T.  *•_'!  antl   l<n>.", 
-i   I'hiirm.  .loiini..  ii:{,  |i|'-   ">'•'■   !•"•"  nml  -<'•">. 
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These  shrubs  grow  partly  wild,  and  are  partly  cultivated  in  the  coast 
districts  of  the  Red  Sea  especially  on  the  Somali  coast  of  East  Africa, 
and  appear  to  flourish  in  many  parts  of  Arabia  as  far  as  Persia. 

The  distilled  oil  of  myrrh  was  well  known  to  Ryff,  Cordus  and 
Gesner.  In  the  drug  and  spice  ordinances  it  is  first  mentioned  in  those 
of  the  city  *of  Frankfurt-on-the-Main  of  1587,  and  taken  up  in  the 
Dispensatoriuin  Norieum  of  1580. 

Observations  on  the  methods  of  preparation  and  yield  were  made 
in  the  course  of  the  eighteenth  century  by  Hoffmann.  Neumann.  Spiel- 
man  u,  Thielebein,  and  later  by  Braconuot.  Pelletier  and  Brandes. 

The  officinal  (Ph.  G.  III.)  or  Hera  bo  1  myrrh  is  derived  from  Com- 
miphora ahystinicH  Engl,  and  C.  schimperi  Engl,  from  southern  Arabia 
and  the  coast  districts  of  Somali-land.  It  can  Im?  distinguished  from  ■ 
other  varieties  in  that  the  extract  made  with  petroleum  ether  is  colored 
red  by  bromine  vapors.  This  color  reaction  is  also  peculiar  to  the  volatile 
oil  which  is  obtained  by  distillation  in  yields  of  2.5—8.  p.  c. 

Properties.  Oil  of  myrrh  is  a  thick  fluid,  of  a  yellow  to  greenish 
color  and  has  a  strong  myrrh  odor. 

Sp.  gr.  0.988—1.007.  Kohler'  in  1890  found  a  density  of  only 
0.9024  at  17.5°  due  possibly  to  the  fact  that  in  the  preparation  on  a 
small  scale  the  heavier  parts  are  likely  to  remain  in  the  resin  and  only 
the  lighter  oil  comes  over.  Angle  of  rotation  «d  =— 67° 54'  (Kohler)  to 
—  90°.  Gladstone2  observed  in  a  10  inch  (25  cm.)  tube  a  rotation 
of  —130. 

Oil  of  myrrh  boils  according  to  Kohler  from  220 — 325°.  according 
to  Tucholka.8  (1897)  from  200—280°.  It  dissolves  to  a  clear  solution 
in  10  parts  of  90  p.  c.  alcohol. 

Composition.  Of  the  constituents  of  oil  of  myrrh  not  one  has  been 
isolated  and  identified.  An  elementary  analysis  made  by  Ruickhold  which 
had  yielded  numbers  nearly  corresponding  with  the  formula  C10H14O. 
induced  Fliickiger4  (1870)  to  investigate  the  oil  for  carvone.  It  was 
found,  however,  that  this  body  is  not  contained  in  oil  of  myrrh. 

Bisabol  Oil  of  Myrrh.5  Bisabol,  or  Hissabol  myrrh  comes  from 
the  interior  of  the  Somali-lands  and  according  to  Holmes  is  identical 
with  the  opopanax  (see  this)  now  occurring  in  commerce.  It  does  not 
give  the  color-reaction  with  bromine  vapors  as  described  for  Herabol 
myrrh. 


>>  Archlv  d.  Pharm..  22N.  p.  291.  *i  Berlchte.  9.  p.  471. 

a)  Journ.  Chem.  Hoc..  17.  p.  1.  *)  Archlv  (I.  Pharm..  285,  p.  2S9. 

3)  Archlv  d.  Pharm..  28.".  p.  298. 
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If  <»  drops  of  the  petroleum  ether  extract  of  Bisabol  myrrh  (1:15)  ait 
mixed  with  3  cc.  of  glacial  acetic  acid  and  this  liquid  poured  in  a  layer  on  top 
of  3  cc.  of  concentrated  sulphuric  acid,  a  rose  colored  zone  is  formed  at  tbr 
place  of  contact  of  the  two  layers,  and  in  a  short  time  the  entire  acetic  acid 
layer  will  become  pink.  Herabol  myrrh  give*  under  the  same  conditions  oolr 
a  very  slight  pink  coloration  to  the  acetic  acid  layer.  The  roue  of  contact «' 
the  two  liquids  is  green.  • 

Oil  of  Bisabol  myrrh  is  mobile  and  light  yellow.  Sp.  gr.  0.8836  ai 
24°;  [«]d=— 14°20  at  24°.    It  boils  from  220—270°. 

By  conducting  hydrochloric  acid  into  the  ethereal  solution  of  the 
oil  an  optically  active  dihydrochloride  (CioHi«2HCl)2,  melting  at  79# 
is  formed,  the  yield  being  about  6.5  p.  c. :  [a]u  =  —  35°  17'  at  +7°  in 
chloroform  solution. 

By  boiling  with  sodium  acetate  in  glacial  acetic  acid  solution  hydro- 
chloric acid  is  split  off,  and  a  hydrocarbon  "bisabolene"  is  formed 
which  is  not  identical  with  any  of  the  known  terpenes.  B.  p.  2">i»- 
200.5;  sp.  gr.  0.8914;  nD  =  1.4008. 

210.    Oil  of  Opopanax. 

The  botanical  source  of  the  genuine  opopanax  is  still  unknown  but 
presumably  comes  from Opoponnx  chironium  Koch  (Ferula  opoponaxL.). 
The  opopanax  now  found  in  commerce,  from  which  the  volatile  oil  is 
distilled,  is  according  To  Holmes1  the  gum-resin  of  Commiphora  kntnf 
Hn«rl.  {Ii;ils;i motif mlroii  knt'ul  Kuitth).  In  the  collection  of  ('hine" 
drugs  it  is  commonly  designated  as  myrrh  and  has  probably  lieen  often 
mistake!!  for  (his.  According  to  Holmes  it  may  probably  be  the  myrri. 
of  the  Scriptures. 

I'pon  distillation  opopanax  yields  (5 — 10  p.  <•.  of  oil  of  a  greeiiWh 
yellow  color  and  a  pleasant  balsamic  odor.  It  resinities  readily  on  ex- 
posure to  air.  Sp.  gr.  0.870— 0.905 ;  «[>  =  — 10  to  —12°.-  It  dissolve* 
to  n  clear  solution  in  an  equal  part  of  90  p.  c.  alcohol. 

Oil  of  opopanax  boils  with  decomposition  lietween  250  and  •loo- 
(Baitr.3  1N9.">).  The  carrier  of  the  characteristic  odor  is  found  in  the 
lower  boiling  portions.4 

Recently  Knit  I**'  has  made  an  investigation  of  undoubtedly  genuine 
oil.    The  oil  was  prepared  by  shaking  out   the  alcoholic  solution  of  th* 

ii  I'luirm.  .luiirii..  III.  _'1.  |».  sns;  -jr.,  p.  ."iHi:  Ul.  p.  .">•>.".. 

-i  An    oil   (llHiillcil    iti    tin-   laboratory   of   Krhlininel    &   <<>.,    whm    probably    obtniu«l 
from   the  oh-orewln  of  nil  other  plant.     Yield  U.7  p.  e.;  Hp.  gr.  o.sijl:   «n  ^  +  42' S«V. 
3 1    Arrh.   (1.    I'hariu..   'JiKl.  |i.    2.M.". 
»i   lifi'iclit  von  S.  A:  Co..  Apr.    I  sun,  p.  :U. 
s  Archlv  <l.   I'harni..  li.'tT.  p.  •_,.">«i. 


(His  Of  thf  BBTWr&i 


489 


min  with  petroleum  ether.    With   bisnlphitB  solution  .-i  brownish  mam 

separated,  which  on  su i iliinatian  gav«-  white  colortese  needles  mell 

.,,  L88— 184°.    T^  body  corresponded  nhh  the  formula  O90H10O7 

:  was  called  oponal-    The  oil  itself,  when  distilled  raider  diminished 

pressure  gave  a!   Aral  colorless  distillate  having  6b*  odor  t>f  Lovatp  ofl 

and  later  a  bine  distillate  came  over.    Crystals  of  oponal  separated  in 

1 1n-  nr<k  of  1  he  retort. 


211.    Oil  of  Olibanum  (Frankincense I. 
OIimiiii  OUImni.  —  Weill  ran  tlhil.  —  BUM <l*(MilM»n. 

History.  The  distilled  nil  of  olibanura  was  known  t.>  Valerius 
Cordus,  but  was  Beldoni  mentioned  in    literature.     In   the  treatises  on 

distillation  of  tin'  sixteenth  century  frankincense  is  mentioned  as  oi 1 

th.-  mill v  eonstitnentB  used  in  the  distillation  of  tin-  complex  balsams, 

*mi  mi  I'l-iinki use  is  first  found  us  Oleum  thttris  in  the  drug  ordinances 

of  the  city  of  Berlin  for  L574,  and  of  Fnuikfun-on-i  he-Main  Tor  ir.s7: 
farther  in  the  Dispensatotiuin  Notiewn  ol  'in-  yeaT  i">s'' 

Tbe  nliler  investigations  of  frankincense  as  to  content  of  volatile 
<«ii  us  well  as  die  prnjiertifs  of  the  oil  were  mostly  made  in  connection 
with  like  bivi  one  of  oil  of  myrrh  of  which  the  mmv  import 

nentioned  on  p.  int. 

«  h:h.i\  \yu  Preparation,  Fniiikim^nse  Is  obtained  from  Bomellfa 
r.iitvrn  Birdw.  iin<!  other  snedun  of  the  genus  Boaweffia  (Family 
BwwraceaQ)  in  Somali-land  and  in  south-eastern  Arabia.  If  the  bark 
of  ihc  frankincense  tree  is  mi.  a  white  emulaiou  oosea  outi  which 
solidifies  after  some  time  ami  then  forms  yellow  grannies  (tears  or 
drops)  whirl:  are  separated  from  tin-'  tns  trunks  or  picked  up  from 
I  be  ground. 

Frankincense  yielde  apon  distillation  with  steam  3— "8  p.  c  of  volatile 
oil.  ii  is  colorless  or  yellowish  and  baa  a  pleasanl  balsamic  and 
slightly  Eemon-like  odor.    Bpi  gr.  0-875-0.885;   ^D^'— H:  bo  — 17° 

(Steniionsr.i    1 840 J. 

.ii-osmoN.  nil  of  oiihanum.  consisting  for  the  greater  pari  of 
terpanes,  when  distilled  eomes  over  principally  about  LOS  '  After 
Fractionating  several  times  a  laevogyrate  hydrocarbon  of  the  formula 
C10H14  is  obtained,  which  boils  at  L57  to  L60°.  It  yields  with  hydro? 
chlorii  ;i.-i«i  ii  luonoiiv.ln.i-iiiori.ir  melting  a1  L37  (Kurbatow,*  1874); 
with  amyl  nitrite  ami  hydrochloric  acid   a  nitrosochloride  melting  al 


1>   LlehlR'-  Aiimilrii.  86,   I>-   806, 


3)    LIiMr'm  Annnli'ii.    lT8t  l<     I 
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100 — 1(11°.  The  latter  when  boiled  with  alcoholic  pot;u*sa  Lb  readily 
converted  into  nitroso  pinene  C10H15NO  melting  at  130°.  from  which 
it  follows,  that  the  terpene  boiling  at  157  to  1(»0°  (the  oHbeue  of 
Kurbatow)  is  l-pinene  (Wallach.1  1889). 

The  fraction  boilinjr  between  177  and  179°  yields  on  bromination 
dipentene  tetrabroinide.1  The  second  constituent  of  the  oil  in  therefoiv 
dijjentene. 

As  oil  of  olibannni  gives  with  sodium  nitrite  and  glacial  aovtr 
acid  the  phellandrene  reaction,  phellandrene  is  the  third  terpene  con- 
tained in  the  oil.2 

The  oxygenized  fractions  boiling  above  175°  have  not  yet  linen 
carefully  investigated. 

212.    Oil  of  Elemi. 
Oleum  Elemi.  —  Elemiol.  —  Essence  d'Elemi. 

History.  Elemi  is  a  dried  up  resin  juice,  comparable  with  turpen- 
tine.  of  a  number  of  different  trees  belonging  to  the  family  of  th* 
Rursenieenp.  At  the  present  time  elemi  resin  conies  mainly  from  thr 
Philippines,  especially  from  Luzon.  Besides  this,  now  and  then  Central 
American.  Brazilian.  West  African  and  other  varieties  occur  in  th* 
market. 

The  distilled  elemi  oil  was  first  mentioned  in  the  ordinance  «i 
Frankfurt-011-t he-Main  of  l."»N7  and  included  in  the  Pbarmai-op<v.i 
Augusta na  of  1(»1.*{.  likewise  in  the   Frankfurt    Pharmacopoeia   of  104!'. 

The  first  determination  of  the  yield  of  volatile  oil  was  made  by 
Neumann  about  17*10:  Bonastre  in  I82.'l  and  Manjeau  in  1S24  repent*! 
the  experiment. 

OnuiiN  and  Preparation.  The  Manila  elemi  exclusively  used  forth- 
preparation  of  elemi  oil  consists  of  a  thick,  tnrpentine-like.  white  maw 
em-losing  many  small  fragments  of  bark.  On  keeping  for  some  time  it 
takes  on  a  wax-like  appearance  on  the  exterior,  due  to  drying  out.  by 
which  the  outer  layer  becomes  of  a  yellow  color  and  loses  its  odor. 

When  treated  with  i><»  p.  <■.  alcohol  in  the  cold  a  part  dissolve*, 
while  a  crystalline  residue  remains.  From  the  solution  prepared  by 
boilinjr.  uoei He-shaped  crystals  of  ainyrin  separate  in  large  quantity  or 
coolinir  ( Vesterliersr.3  1**7). 


'1    l.ii'lilir'x   Annul. -ii.   I'.'.J.   ]>.    loo. 

'.'1  OIimtmiiIoIi   iiiimIi*  in  I lir  Inlmriitorv  uf  Si-liiimiiH  \   f 

»i   n.Ti-lit.-.  L'li.  |i.    I'Jta. 
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The  botanical  source  of  the  Manila  elemi  is  not  definitely  known :  it 
is.  however,  supposed  that  its  source  is  a  species  of  Cunnrium.  Neither 
Carta  rinm  commune  L.  the  resin  of  which  forms  a  dry  mass,1  nor  Carta- 
rium  muelleri  need  be  considered  in  discussing  the  source  of  Manila 
elemi.  as  the  turpentine  of  the  latter  plant  contains  according  to 
Maiden.2  (1892)  no  crystalline  constituents,  and  its  solutions  deposit  no 
crystals  on  evaporation.  Up  to  30  p.  e.  of  oil  are  obtained  from 
Manila  elemi  by  distillation. 

Properties.  Oil  of  elemi  is  colorless  or  pale  yellow  and  has  a 
decided  phellandrene  odor.  The  specific  gravity  of  the  oil  prepared  on 
a  large  scale  lies  between  0.87  and  0.91.  Distilled  on  a  small  scale 
terpenes  principally  come  over.  Hence  the  specific  gravity  is  found  to 
be  lower,  as  for  instance  by  Fliickiger8  who  determined  0.860. 

Manila  elemi  oil  is  optically  dextrogyrate;*  «d  =  +44°3'.  With 
sodium  nitrite  and  glacial  acetic  acid  it  gives  a  strong  phellandrene 
reaction. 

Composition.  The  fraction  of  the  oil  boiling  l>e!ow  175°  contains 
according  to  Waflnch*  (1888)  d-phellandrene.  In  fraction  175—180° 
dipentene  is  present  to  such  an  extent  that  it  is  very  well  suited  for  the 
preparation  of  dipentene  derivatives.  The  dipentene  was  identified  by 
means  of  the  tetrabromide  m.  p  125°,  and  by  the  nitrosochloride  and 
its  conversion  into  earvoxime  melting  at  98°. 

The  elemi  oil  investigated  by  Deville6  in  1849  also  contained 
dipentene.  as  it  yielded  a  solid  hydrochloride. 

Besides  these  terpenes  and  polyterpenes  elemi  oil  also  contains 
oxygenized  products,  which  readily  split  off  water,  even  when  distilled 
by  themselves,  but  especially  when  distilled  with  potassium  acid 
sulphate.5 

In  the  preparation  of  the  oil  on  a  large  scale  a  portion  was 
obtained  which  sank  in  water.  This  boiled  in  a  vacuum  of  10  mm. 
pressure  between  153  and  103°.  the  main  portion  from  1G0 — 1(51°. 
Under  ordinary  atmospheric  pressure  this  fraction  boiled  at  279—280°. 
was  optically  inactive  and  had  the  sp.  gr.  1.043  at  15°.  Upon  oxidation 
with  potassium  permanganate  an  acid  of  the  melting  point   170°  was 

')  Pharmacuffraphla  Indlca,  vol.  1.  p.  821. 

»)  Pharm.  Journ.,  III.  28.  p.  15. 

3)  PharmacognoHle,  8rd  ed  ,  p.  Sti. 

*i  An  oil  examined  by  Devllle  In  1H-Ii>  (I.iebljj'K  Annalen,  71.  p.  858)  wax  HtroiiKl.v 
lat- voK.vratc  and  probably  obtained  from  a  different  variety  of  elemi.  Comp.  aI*o 
Steiihoug*.  Lieblg'a  Annalen.  35    p.  804. 

«)  LieblR'a  Annalen.  240,  p.  288:   252.  p.  K'2. 

«)   Lteblg'x  Annalen.  71.  p.  853. 
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obtained,  the  silver  salt  of  which,  stable  toward  light,  after  being 
purified  by  recrystallization  from  boiling  water,  was  analysed,  29.38  p.  c 
of  silver  being  found.1  The  composition  of  the  acid,  which  no  doubt 
represents  the  direct  oxidation  product  of  an  oxygenized  compound 
has  not  yet  l>een  determined. 

213.    Oil  of  Conima  Resin. 

The  resin  known  under  the  name  of  conima  resin  or  Hyawa  gum 
from  Iricn  heptnphyttu  Aubl.  is  used  in  place  of  frankincense  a«  incense 
in  British  Guayaua. 

It  contains  small  amounts  of  volatile  oil  (Stenhouse  and  Grove*.1 
187<i)  which  can  l>e  obtained  by  distillation  with  steam.  The  oil  is 
yellowish  and  on  distillation  comes  over  mainly  between  260  and  27o: 
The  highest  boiling  portions  have  a  bluish-green  color.  When  distilled 
from  sodium  a  hydrocarbon,  conimene,  of  the  boiling  point  204°  wa? 
isolated.    Conimene  is  a  sesquiterpene  of  the  formula  C13H24. 

214.    Oil  of  Linaloe." 

Oleum  Linaloes.  —  Llnaloeftl.  —  Essence  de  Linaloe.    Essence  de  Lieari. 

History.  Since  the  eighteenth  century  woods  with  a  pleasant  odor 
have  come  into  commerce  from  Mexico  and  French  Guayana  under  x\w 
name  of  aloe  wood.  liecnusc  they  wen-  first  considered  to  l»e  identical 
with  the  earlier  known  aloe  wood.  Mexican  linaloe  oil  was  first  'intro- 
duced into  France  in  the  year  1800.  (Jnayana  linaloe  wood  came  for 
the  first  time  to  Marseille  in  the  seventies  where  it  was  used  for  makinir 
the  oil.    The  oil  is  distilled  in  Cayenne  itself  only  since  18IKI. 

Okiw.V4  On  account  of  the  great  similarity  of  their  physical  an<: 
chemical  properties  the  oils  from  the  wood  of  entirely  different  trees  hi* 
designated  by  the  common  name  of  linaloe  oil. 

The  Mexican  linaloewood.  called  in  Mexico  /,/g«/i/o»:  <>r 
LUmhu',  also  Hois  r/e  citron  ih>  Mfxit/ue  comes  from  fttirsern  rMphrrhiaun 
l'oiss.  holonging  to  the  family  of  liar  pntrriiP,  and  probably  also  fmin 
IltirsiT.-i  .-iloexvloii  Engler  (  h'Lifilirium  nlovxylon  Schiede,  Aniyris  ////./ /<«- 
La  Llavei. 

It  occurs  in  commerce  in  the  form  of  thick  trunks,  which  are  nsuallv 
five  from  bark  and  more  or  less  weathered  on  the  surface  and  of  .m 
ash  gray  appearance.  The  quite  spongy  and  light  wood  shows  in 
section  a  moire-like  figure  of  brown,  close,  coin  nitric  rings. 

'1   Mi-ilrht   von  S.  \-  en..  Oi't.    Is'.HJ,  p.   y.*».  <i   AImi>  H|ielle<l  liKnnloo. 

2i  I.l.lil^'s  Aiintili-ii.  lso.  |i.  ur.:'..  ii  IMiarni.  .lotmi..  III.  is.  p.  132. 
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Upon  distillation,  which    is  carried  on    in   a  primitive   ma p   by 

native  Indians  in  bbe  province  of  Suerrero,  smith  from  the  capital  o! 
Mexico,  the  wood  of  old  trunks  i*  raid  !<•  give  a  yield  of  in— 12  p.  c. 
of  oil.    Wood  distilled  in  Europe  gave  only  7—'.'  p.  c.  of  oil. 

The  linaloewood  from  French  Gruayana,  or  Cayenne 
linaloewood  is  called  by  the  natives  l.iknri,  by  the  French  colonists 
/?«>/>  de  roae  nadfe.  it  i«  Farther  designated  as  Bou  rfe  ro  8  fomolfa, 
Boisjauiie,  Boia  rfs  citron  cfe  Cayenne.  Ctdrejaurie  or  Cop&hv. 

The  botanical  boutcs  has  not  yel    bsen  definitely   determined,    bu1 

ording  ii>  BtfoelleH  Doolies  cavd&ta  Mi-z..  n  fcree  belonging  i"  the 
Luni-.-nr.n-  limy,  wiih  considerable  probability,  be  consider^  as  its  source, 

The  wood  i1-  bard  and  heavy,  readily  deavable,  on  fresh  surfacea 
yellow,  on  older  onee  of «  reddish  color.  It  is  exported  From  Cayenne  in 
fogs  deprived  ol  bark,  the  tin  of  which  indicate  enormous  fen 

Propvb tub,  although  both  oils  are  in  general  very  similar, 
differences  do  exist,  especially  in  tin*  spedAc  gravity  and  optical 
rotatory  power. 

The  linaliM-'  oil   of  commerce    is    aknosl   exclusively   the  Mexican. 
This    is   ;i    colorless    to    yellowish   liquid    of  pleasant    linalool   ode 
S|i.  gr,  0.875  to  0.895;  uorz~~ 5to— *1S  |  saponification  number  1—1(1, 
Wiih  two  and  more  parts  of  TO  p.  c  alcohol  the  o8   yields  a   clear 
solution, 

i  avenue  linaloe  oil  can  l»-  readily  distinguished  From  i!»-  Former  by 
it.-  odor.    Bp.  gr,  1X870-^0.880;  aD=— 16"  to  —30*.    Its  solubility  is 
lame  as  I  hal  of  the  Mexican  oil 

Gompostfiok.  Ltnalofl  of]  consists  almost  entirely  of  an  alcohol 
i'ioIIi-o,  boiling  al  lf»8—10d*,  which  was  tost  isolated  From  bhs 
Cayenne  oil  and  called  lieareol  by  Morin'  in  1881,    BeromleH  ra  1891 

ad  it  in  the  Mexican  oil.  BEs  ascertained  ihnt  ii  belonged  bo  the 
aliphatic  series  and  gave  it  the  name  of  linalool,  Barbier8  IIni^)  at 
first  i'ntisick-i-i'il  linalool  ninl  limivol  as  different  bodies,  bul  latex 
admitted  then?  ideal  it; .'; 

Two  farther  constituents,   of  subordinate   importance,  as  bbej 

9U1  in  only  small  quantities,  and  affect  fche  odor  but  slightly,  have 


1 1   Pbarm.   Post,  20,  Noa.  IB—  18 

*i  The  o<l«>r,  «iii<  h  in  asoallj  dwertbed  Mleniuo-  Or  ro«*m»,  hsi  not   flu  allghtnt 

niruiri-   t-l  1  fur   In    llml    of    rOW   Of    Hull    ul   IimiiijII. 

si  Uompt.  rand.,  S3,  p,  9S8;  S4,  p.  TSfli  Aim    de  '  1 1 i 1 1 .    i-i   rii«-..  V,  25,  p.   127. 

i  i    It.  ri.hif     84.   p.   SOT. 

■I  Compfc  wad..   111.  p,  B?4;   lltf,  p    S8S. 
•M  Comptf  itii'I.,  i  m.  p.   IS8, 
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been  found  by  Schimmel  &  Co.]  in  the  oil.  They  are  geraniol  and 
methyl  heptenone,  which  so  often  accompanies  the  aliphatic  terpen* 
alcohols.  According  to  Barbier  and  Bouvenult2  linaloe  oil  contain* 
also  3  percent  of  a  sesquiterpene.  0.1  percent  of  a  monat orate  and  a  like 
amount  of  a  diatomic  terpene. 

Examination.  The  adulteration  of  linaloe  oil  with  fatty  oil.  whi-h 
has  1'Kjen  observed  several  times,  can  be  readily  determined  by  its 
insolubility  in  70  p.  c.  alcohol,  by  the  increase  in  the  specific  gravity 
and  by  the  high  saponification  number. 

215.    Oil  of  Cedrela  Wood. 

About  12  different  species  of  the  genus  Cedrela  (Family  MelincwH 
indigenous  to  America,  yield  a  pleasantly  odorous  wood,  which  is  use-i 
for  making  cigar  and  sugar  boxes.    It  is  incorrectly  called   cedar  wood 

Volatile  oils  have  been  distilled  from  a  number  of  these  wools,  the 
botanical  sources  of  which  are  unknown. 

1.  Cedrela  wood  from  Corinto  (Nicaragua).8  Yield  2.3  |J.  r. 
Yellow  oil  of  the  sp.  gr.  0.900  and  the  angle  of  rotation  «d  =  — 17°  23'. 

2.  Cedrela  wood  from  Cuba.8  Yield  1.7">  p.  c.  Slightly  yellow 
oil  of  the  sp.  j?r.  0.923  and  the  angle  of  rotation  «d  =  +  18o0'.  It 
contains  large  amounts  of  cadinene.  the  laevogyrate  hydrochloride  ••:' 
which,  melting  at  11S°  was  prepared. 

3.  Cedrela  wood  from  La  Plata.3  Yield  0.59  p.  e.  Optically 
ina et ire  oil  of  a  light  blue  color  and  the  sp.  gr.  0.92S. 

4.  Cedrela  wood  from  Punta  Arenas  (Costa  Rica).8  YM<I 
3.00  ]».  c.  Light  hint-  oil.  boiling  from  205—270°.  Sp.  <rr.  o.'.il.V 
«i>  =  —  ~>° .■».■{'.  Consists  principally  of  cadinene.  as  was  shown  by  th- 
preparation  of  the  dihydrochloride  melting  at  11S°. 

."».  Cedrela  wood  from  (WIreh)  Itnisiliftisis  [Ctfiivht  odorntn\..1 
from  Porto  Alegre.4  From  the  sawdust  of  this  wood  only  a." 
p.  c.  of  a  light  bine  oil  of  the  sp.  <xr.  0.934H  and  the  angle  of  rotation 
an  =  — 0°22' were  obtained.  The  oil  may  perhaps  be  identical  with  tin- 
La   Plata  cedrela  wood  oil  mentioned  above. 

216.    Oil  of  Senega  Root. 

Tin*  senega  belonging  to  eastern  North  America.  Polygnln  senffjit  L. 
( Family  Polygiiliivtw)  contains  according   to   Keiiter5  in  its  root  0.2." 

H   It.-rii-ht    vii ii    s.  \-  Co..    Apr.    I*l»2.        *\   It.-rlrlit    von  S.  \-  Co..  Apr.  1S«2,  p.  41. 
p.  24:    Oct.   IN«»4.  p.  :?.">.  »i   Iirrirht   von  S.  Ac  Co..  Apr.  ISlHi,  p.  •;•.•. 

-)  (ninpt.  ri-inl..   121.  p.   His.  .-.i  Arrliiv  il.   1'liarin..  227,  p.  81JJ. 
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to  0.33  p.  c.  of  volatile  oil,  which  consists   of  a  mixture  of  methyl 
salicylate  and  an  ester  of  valerianic  acid. 

Quite  a  number  of  other  species  of  the  genus  Polygnln  also  yield 
methyl  salicylate  when  distilled.  Van  Rom  burgh1  found  this  ester  in 
the  roots  of  Polygnln  variabilis  H.  B.  K.  ,J.  nlhiflorn  I).  ('.,  of  P.  oleifern 
Heokel  and  P.  jam  tin. 

Bourquelot2  showed  the  presence  of  methyl  salicylate  in  the  roots 
of  P.  vulgaris  L.,  P.  cnlrnrpn  F.  Sohultz  and  P.  depressn  W'enderoth. 

The  investigations  of  Bourquelot  render  it  probable  that  the  methyl 
salicylate  does  not  exist  as  such  in  the  root,  but  is  formed  by  the  action 
of  a  ferment,  which  he  designates  as  gaultherase,8  on  the  glucoside 
gauthorin. 

217.    Oil  of  Cascarilla. 

Oleum  Cascarillae.  —  G'ascarillol.     Essence  de  Cascarille. 

Origin.  The  cascarilla  bark,  coming  from  the  Bahama  islands  and 
principally  used  in  pharmacy,  is  derived  from  L'roton  elnterin  Beunet 
(Family  Euphorbincene).  Upon  distillation  it  yields  l.o — 3  p.  c.  of 
volatile  oil. 

PROPERTIES.  Cascarilla  oil  is  yellow  to  greenish  and  has  a  slight 
aromatic  odor  and  taste.  Sp.  gr.  0.800— 0.92.">;  «D=-f  2  to  +5°.  In 
1)0  p.  c.  alcohol  it  is  readily  soluble. 

Composition.  Of  the  but  incompletely  investigated  oil  not  a  single 
constituent  has  been  definitely  determined.  Volckel*  in  1840  separated 
the  oil  by  fractionation  with  water  vapor  into  two  portions.  The  first 
part  was  mobile,  boiled  at  173°,  had  the  sp.  gr.  0.802  and  was  almost 
free  from  oxygen.  The  oil  which  distilled  over  later  was  viscous  and 
contained  oxygen.  According  to  Gladstone3  (18G4)  the  oil  consists 
of  two  hydrocarbons,  of  which  the  one  has  a  lemon-like  odor,  boils  at 
172°,  and  is  probably  dipentene  (Briihl,6  1888).  The  second  hydro- 
carbon is  described  as  being  similar  to  calamus  oil  and  is  probably  a 
sesquiterpene. 


i)  Ilec.  (lea  trav.  chlm.  deH  Part-Han.,  18,  p.  421. 

a)  Coinpt   rend.,  119,  p.  802;  Journ.  de  Pharm.,  V.  80.  pp.  96,  1SS.  +88;  VI.  8.  p.  577. 

»)  Termed  betulatte  by  Schneegans  In  1896  (Journal  der  Pharmacie  von  Elsasfl 
I^otbrlngen,  28,  p.  17). 

*)  Lieblff's  Annalen.  85,  p.  807;  eomp.  TrotnmsdorR,  TromniRdorff's  Neues  Journ. 
d.   Pharm.,  26.  II,  p.  186. 

*)  Journ.  Chem.  Soc",  17,  p.  1. 

«)   Berichte,  21,  p.  152. 
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218.  Oil  of  Stlllingia. 

The  purgative  root  of  Stfflingui  silvntira  I.  Mull.  (Family  Eupbor- 
hincene)  indigenous  to  North  America  from  Virginia  to  Florida,  ami 
westward  to  Kansas  and  Texas,  yields  upon  distillation  3.25  p.  c.  of  a 
light  yellow  oil.  lighter  than  water  (Biehy.1  1885). 

219.  Oil  of  Mastiche. 

Oleum  Mastici*.  —  Mastixol.  —  Essence  de  Mastlce. 

Ohuji.n  and  History.  Mastiche  is  the  dried  resinoun  juice  of  the 
evergreen  tree  Pist;icui  lentisrns  L.  (Family  An/ienrdiacejie).  This  tn* 
grows  on  several  of  the  islands  of  the  Mediterranean  and  on  the 
southern  coasts  of  the  Mediterranean  as  far  as  Morocco  and  the  Canary 
Islands.  The  collection  of  the  renin  is.  however,  principally  carried  on 
in  the  island  of  Chios,  where  the  tree  is  cultivated  for  this  purpose.  TV 
resinous  juice  oozes  out  slowly  from  the  slight  incisions  made  in  tlw 
bark  of  the  trunk,  and  dries  up  to  form  round,  colorless  granules. 

Distilled  oil  of  mastiche,  probably  obtained  by  dry  distillation, 
is  first  mentioned  about  the  middle  of  the  fifteenth  century.  Such 
an  empyreunintic  oil  of  mastiche  is  also  mentioned  in  the  inventory 
of  the  "Rathsapotheke"  at  Braunschweig  of  the  year  1518.  Ryff  and 
(lesner  distilled  mastiche  with  wine.  In  the  drug  ordinances  oil  oi 
mastiche  is  first  mentioned  in  that  of  Berlin  of  1574.  in  books  ■»» 
medicine  in  the  IMinrinncopien  Augustana  of  15N0  and  in  the  PispeiiMi- 
toriiini  Noricum  of  l.'SJt.  Later  the  oil  went  almost  altogether  out  «>:' 
ust*.     Recently  it  is  used  in  Turkey  for  the  preparation  of  a  liquor. 

I' KM*  A  NATION  and  I'uoi'KKTiKs.  Mastiche  yields  upon  distillation. 
1 — 2  p.  c.  of  volatile  oil.  This  is  colorless  and  smells  strongly  balsa  un- 
like mast iche.-'  Sp.  gr.  0.N5N— O.MMM;  «n—  +  22  to  +  2R*.  |t  U^'ite- 
to  boil  at  155cs*  and  on  distillation  goes  over  at  1(>0°.  With  dilut* 
acids  it  yields  terpin  hydrate.  According  to  this  the  principal  const  it  lien' 
of  oil  of  mastiche  appears  to  be  d-pineue. 

220.    Oil  of  Chios  Turpentine. 

Chios  turpentine,  already  known  to  the  ancients.4  is  obtained  I>\ 
making  incisions  in   the  trunk  of   Pistnri.i  ti'rrhintlm.s  L.  (Family  .!//•'- 

'i  A  hut.  Joiirn.   I'liiirm..  ">7.  i>.  .1JJI. 

i'i  KiTii'lit  vim  s.  \  en..  Apr.  lK«.i:i,  p.  u». 

:'i   Anliiv  il.   I'liiirm..  Jl'.).  I'.    IT"'. 

'i  Chins  t in-pent iti<-  l«  tin-  T  •'//// :;">»*'  uf  Tlivuplinixtilx  mill  tin-  ?£f>i, ifrftuf  of  "th-r 
iiiltlmrx  I'min  this  ili'hlKhiitioii  (hi-  wunl  •  'Tn i-|n-ti r iiu-."  at  pn-wiu  iikimI  for  til?  rv»iHti"* 
Julii-  of  tin-  iliffi  rriii  spivii-s  <>f  I'irms.  is  ili-rlvi-il  l'lili-ki«;<T  A  Iliinliury,  I'll  amine — 
Krapliiii.  p.  1  ■>•>. 
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curtiiacme)  widely  distributed  in  the  orient,  especially  in  the  island  of 
Chios.  Chios  turpentine  has  the  consistency  of  the  ordinary  turpentine 
of  the  conifers  and  like  it  consists  of  a  mixture  of  resin  and  volatile  oil. 

Upon  distillation  with  steam  about  14  p.  c.  of  oil  are  obtained 
from  this  turpentine.  The  oil  has  a  pleasant,  mild,  turjMMitine-like  odor, 
which  reminds  somewhat  of  mace  and  of  camphor.  Sp.  gr.  O.H(»H — 
O.M0S);  «D=  +  12°«'»  to+10°45'.» 

When  treated  with  sodium  the  oil  boils  at  l."»7°  and  has.  as  shown 
by  an  elementary  analysis,  the  composition  of  a  hydrocarbon  C10H10. 
The  distillate  saturated  with  hydrochloric  acid  yielded  a  solid  compound.1 
From  this  it  follows  without  a  doubt  that  Chios  turpentine  oil,  like 
ordinary  turpentine  oil,  consists  for  the  greater  part  of  pinene. 

221.    Oil  of  Schlnns. 

Origin.  .  Schinus  inollo  L.  indigenous  to  South  America,  is  often 
planted  in  southern  Europe  on  account  of  its  fine  feathery  leaves  and 
fragrant  yellow  clusters  of  blossoms.  The  aromatic  berries  serve  for  the 
preparation  of  a  wine-like  drink.  They  taste  at  first  sweet,  later  spicy 
and  at  last  sharply  pepperish  and  are  used  quite  extensively  in  Greece 
in  place  of  pepper.  In  odor  they  are  similar  to  elemi,  but  also  remind 
of  |>epper  and  juniper  and  yield  upon  distillation  8.8T»*  to  ."i.2  p.  c*  of 
volatile  oil. 

Properties.  A  mobile  oil,  having  the  odor  of  phellandrene:  sp.  gr. 
0.850;  «i>  =  +46°4'  at  17°.  soluble  in  8.8  and  more  parts  of  IN)  p.  c. 
alcohol. 

Composition.  By  conducting  hydrochloric  acid  into  the  lowest 
boiling  fractions  Spica5  in  1H84  obtained  a  solid  monohydrochloride 
melting  at  115°,  the  formation  of  which  can  probably  be  traced  to 
pinene.  A  nitrosochloride  could  be  obtained  in  only  very  small  quanti- 
ties from  a  fraction  boiling  up  to  170°  of  an  oil  investigated  by  Gilde- 
meister  and  Steplian.0  from  which  it  follows,  that  only  a  small  part  of 
the  oil  estimated,  at  most  %  p.  c.  can  consist  of  pinene.  The  largest 
amount  boils  from  170—174°  («n=  +00° 21'.  sp.  gr.  0.889)  and  gave 
with  sodium  nitrite  and  glacial  acetic  acid  a  strong  phellandrene 
reaction.  As  follows  from  the  optical  behavior  of  the  fractions  of  the 
nitrite,  the  phellandrene  in  schinus  oil  is  a  mixture  of  much  dextrogyrate 
and  very  little  laevogyrate  phellandrene. 


»)  Arrhlv  d.  l'hann..  219.  p.  170.  *)  lierlcht  von  S.  &  Co.,  Apr.  1S07.  p. 4'.'. 

at  Berlcht  von  S.  &  Co..  Oct.  1S05,  p.  57.         B)  Ohm.  rhlm.  Ital.,  14.  p.  204. 
»)  Jalin-Hli.  der  l'hann..  1SS7.  p.  25.  «)  Arrhlv  d.   Pharm..  285,  p.  ."*9. 
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With  alkali  a  phenol  can  be  shaken  out  of  the  oil,  which  Spwn 
regarded  as  thymol  *  on  account  of  the  melting  point  15(5°  of  its  nitrit*. 
In  the  oil  investigated  by  firildemeister  and  Stephan.  earvacrol.  (ixo- 
cyanato  compound,  m.  p.  140°)  was  present,  but  no  thymol. 

Spica  observed  in  the  fraction  boiling  from  180 — 185°.  which  had 
been  exposed  for  some  time  to  the  light,  a  crystalline  body,  melting  at 
100°  and  supposed  it  to  be  identical  with  pinol  hydrate  CioHmO.HiO 
first  found  by  Sobrero.  This,  however,  is  excluded,  as  pinol  hydras 
melts  at  131°. 

222.    Oil  of  Cognac. 
Oleum  Vitis  Viniferae.— Cognacol.—  Hulle  Volatile  de  Cognac  on  de  Li    d*Thu 

Origin  am)  Preparation.  The  specific  aroma,  peculiar  to  wine  and 
cognac  is  produced  by  the  ethereal  fusel  oil.  It  is  also  called  oil  oi 
cognac  (Grer.  Drusenol,  Weinlteerol,  Weinlil)  and  is  a  product  of  the 
fermentation  action  of  wine  yeast.  For  this  reason  it  is  principallv 
found  in  the  yeast  deposited  from  the  wine  on  the  bottom  after  im 
pletion  of  the  fermentation.  The  wine  itself  contain*  only  minut*- 
amounts  of  it  in  solution,  namely  1  part  of  oil  in  40,000  part**. 

For  the  preparation  of  oil  of  cognac  either  the  residues  (liquid  wiw 
yeast)  remaining  in  the  barrels  after  removing  the  clear  wine,  inv 
distilled,  or  the  yeast  rakes  remaining  after  expression  of  the  liquid  :ir» 
utilized. 

The  distillation  is  conducted  in  a  very  primitive  manner  in  the'viii^ 
districts.  Formerly  a  barrel,  lined  with  lead  and  provided  with  a  ■•»«!• 
denser,  the  contents  of  which  were  heated  with  direct  steam,  served  i\» 
distilling  apparatus.3 

According  to  a  more  recent  description.8  ordinary  whiskey  stills  ai* 
used,  which  are  heated  by  fire  and  provided  with  a  stirring  arraiijr^ 
ment  To  prevent  the  burning  of  the  yeast. 

Before  the  distillation  additions  of  various  kinds  are  sometime 
made  to  the  yeast  mixed  with  water,  the  purposes  of  which  are  no? 
clearly  understood. 

According  to  Uautert  -  to  50  k.  of  lees  2.">0  <r.  of  sulphuric  acid  ill* 
added,  by  which  the  mass  is  said  to  become  more  fluid.  In  tic 
Palatinate  to  a  mixture  of  1  part  of  lees  with  5  parts  of  water.  2  p.  «■• 
of  freshly  slacked  lime.  1   p.  r.  of  potassa  and  1   p.  c.  of  salt  are  ndoVil. 


")  Miro-ui-iirwii-rol  iiipIik  mi    l.":t°.  ■<>  I'lM'tnlM  ami  DrugjriHt.  50,  |».  1SH. 

'J)   Hinirl.  pnlvtcrlm.  .loiirn..  1  »:t.  p.   71. 
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'i*!i»  <>i]  collected  in  the  receiver  floats  on  bop  of  the  alcohol  cob- 
baining  water,  from  which  Liquid  sill!  further  amounts  of  oi]   can    be 
obtained  by  ••ohobntiou.    Tin-  yield  <>f  cognac  oil  from  yeasl  cakes 
given  .1-  U.Q86— Q.06€  |».  «■.    Sohinnna]  A  Co.  obtained,   however,  from 
the   wine  yeasts   from  the    Rhine  and    Palatinate  (KW— 0-13  p    c  of 

nac  oil 

I'hopkktikw.  The  crude  cognac  oil,  usually  colored  jrreen  by  copper, 
contains  large  amounts  of  Free  fatty  acid,  which,  because  odorless,  may 
\h-  considered  as  a  worthless  constituent.  For  purification  the  oil  is 
tir-r  freed  from  copper  bj  shaking  with  barbaric  acid  eolation,  then 
Ereed  from  fatty  acids  by  breabment  with  Bodn  solution,  ami  in  this 
condition  forma  ens  second  quality  of  cognac  oil.    The  Saeai   quality  ta 

pared   by  the  rectification  ol  thp  oil  so  purified.     In   tlii.s  pi-ores*  a 

.if  ill.-  sii-hiiv  odorous  esters  of  the  higher  bitty  adds  are  kept 

back,    on  account   of   which  the  distillate  of  ronrsr  heroines  stronger. 

The  plivsi.;il  properties  ol  these  three  rarfeties,  the  crude,  purified  and 

rectified  oil,  are  of  course  different   is,  however,  the  observation  material 

:ii  hand  is  insufficient^  general  means  of  diftViviiiinti aiinoi  ;n  pi-esent 

1>h  given. 

mi  of  cognac  possesses  a  stupifying  odor,  watch  is  anpleaeanl  and 
even  offensive  in  the  ninlilm.-.l  > r .•  1  r . ■ .  ui'i-.ti  an  empyretnnatic  odor  is 
perceptable,  due  bo  careless  preparal  u  m, 

The  specific  gravity  of  different  crude  cognac  oils  coming  from  the 
IfoseDe,  from  Tyrol,  from  the  Rhenish  Palatinate  and  '"in-  Bheiagaii 
varied  between  0.875  and  0.886.1  Optically  they  wese  slightly  Ia> 
or  dextrogyrate,  «o— 0°3'  to  +  o04H'.  TIim  oil  is  but  sparingly  soluble 
in  in  [1.  v.  alcohol;  oi  80  p.c.  alcohol  1.5  t..  8.8  parts  an-  neressarv  to 
form  ;i  cleaT  solution.    Tin-  .-.ster  number  varies  between   140  and  -*■"•'. 

idd  number  between  50  and  over  L0CM 

Composition.  As  the  resalt  or  an  investigation  made  by  Pelouse' 
ami  Liebijr  in  1888  the  oeuanthic  add  ethyl  ester  CisHisOs  was  con- 
sidered as  the  principal  constituent  of  wine  fusel  oil.  Later  DeHhH 
asserted  thai  flic  "oenanthic  add"  -if  the  ester  was  identical  with  [M-lar- 
#onie  acid.  Fischer"  then  showed  on  a  Palatinate  cognac  oil.  thai  bhe 
■  in in.  acid"  which  had  Im-^h  considered  as  a  single  substance,  ivas 


>.  JwSt&Bft   Irmn    (be    low    h\>.  gr.  "     Hi*  "11  cxarnlm-d   by   Grimm   \wt 

lUowliar  J'hcim   m.hl    linvr  i'iiiilrtlm-,1  nkuliul. 
ni  won  B.  a  '•->..  Apr    ISSft,  i-.  18. 

I]     UhMk'm  AiiiijiIl-ii.   IS,   p.    -241. 

'i    l ••  ■««♦>!) .lorA-*  .Viiiii.l-ii.  94,  p.  50B;    U*b||C*l  AttMlM,  ho.  p,  ISO, 

'.    l.lrlilir  s  AihimIi-ii,    11m.  p.   .'!()". 
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a  mixture  of  much  caprinic  with  a  little  caprylie  acid.  In  Hungarian 
cognac  oil  Grimm1  (1871)  likewise  found  caprinic  and  caprylie  arid, 
the  caprinic  acid  being  present  in  larger  amount.  From  the  non-sod 
portions  of  the  saponified  oil.  Halenke  and  Kurtz2  were  able  to  separate 
only  ethyl  and  amy!  alcohol,  but  no  butyl  nor  propyl  alcohol. 

According  to  thin,  cognac  oil  consists  principally  of  amyl  caprinatt 
and  ethyl  capriuate.  These  esters,  however,  are  not  its  most  important 
constituents,  as  the  specific  odor  is  due  to  other,  not  yet  isolated 
compounds. 

An  investigation  made  by  Morin8  in  1887  of  a  genuine  cognac, 
which  had  been  distilled  in  1883  in  Surgeres  in  lower  Charente.  is  of 
interest.  He  found  in  100  liters  of  cognac  the  following  constituents  in 
the  stated  amounts: 

Aldehyde Traces. 

Ethyl  alcohol 50,837.00  g. 

Normal  propyl  alcohol.... 27.17  " 

Isobutyl  iilcohol 6.52  " 

Amyl  alcohol 190.21  •* 

J,rt»roll 2.19" 

liases      J 

Pleasant  smelling  oil  of  wine4 7.61   " 

Acetie   aeid Traces. 

butyric  acid 

[sobutylene  glycol 2.10  " 

Glycerin 4.38  •• 

In  the  investigation  of  another  cognac.  Ordonneau5  in  lUHli  fouii'! 
21s  g.  of  normal  butyl  alcohol  in  a  hectoliter,  and  considered  tin*  a* 
The  characteristic  product  of  the  fermentation  of  the  elliptical  yea*? 
Later,  however,  it  was  found,  that  the  cognac  investigated  by  Ordon- 
neau had  probably  l>een  prepared  from  a  wine,  which  bad  contain*! 
the  li.irilliis  hiityrinis.  and  the  presence  of  the  butyl  alcohol,  wlii-1. 
does  not  form  under  normal  conditions  is  to  be  traced   to   this  soup*- 

From  these  investigations  it  follows,  that  the  cognac  oil,  when  it  i* 
obtained  in  the  manner  described  above,  is  far  from  containing  all  ■>■ 
the  constituents  of  cognac.  It  is  therefore  never  possible  to  oht.ii; 
with  siich  an  oil  a  product  that  can  be  compared  to  a  genuine  i-ogi:.e 
prepared  I iv  distillation  from  wine. 

'i  Mi-hie'H  Aiiniili-n.  I",  p.  l»«;j. 

-•>   llii.l..  |i.   L'7<>. 

:<i  Cuiii|il.  ii'iiil.,   IM.",  p.   lul-.i. 

■»>   l'nilm)il>    identical  with  ili inline  nil  obtained  from  yi'jiMt. 

•"•)  I'oiupt.  ri'inl..    1"l».    p.  217:    romp.   iiImo    Claud  mi    \-    Morin,    Compt.    tvod..   I"' 
p.  Mini;   further  SHI.  Aiiii-iUMi  huh  licm  kiiln.  tieMundheltmunte.  ♦>.  p    8215. 
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Examination.  The  tests  are  at  present  restricted  to  the  determina- 
tion of  a  possible  presence  of  alcohol.  For  this  purpose  a  certain 
quantity  of  cognac  oil  is  shaken  in  a  graduated  cylinder  with  an  equal 
volume  of  water  or  glycerin.  The  presence  of  alcohol  is  shown  by  an 
increase  in  the  water  or  glycerin  layer. 

223.  Oil  of  Linden  Flowers. 

Oil  of  linden  flowers  is  prepared  by  treating  the  water  obtained  by 
distilling  fresh  linden  flowers  with  common  salt  and  shaking  out  with 
ether.  On  evaporating  the  ether  0.088  p.  c.  of  oil  remain.  Oil  of  linden 
flowers  is  colorless,  very  fluid,  quite  volatile  and  possesses  the  odor  of 
the  fresh  flowers  in  a  high  degree.  It  is  soluble  in  all  proportions  in 
ether  and  alcohol  (Winckler1). 

224.  Oil  of  Ambrette  Seeds. 

Oleum  Abelinoschi  Seinluis.— Moschuskornerul.—  Essence  de  Graincs  d'Awbrette. 

Hibiscus  ubelmoschus  L..  (Abelmosehus  wosvlmtus  Moench),  (Family 
Mnlvnrene),  yields  the  ambrette  seeds,  formerly  officinal  in  the  German 
Pharmacopoeia,  and  no  longer  used  in  medicine,  but  which  are  still 
employed  in  perfumery.  The  herl>-like  plant  is  indigenous  to  India, 
but  has  lately  been  cultivated  in  Java  and  in  the  West  Indies 
(Martinique). 

The  oil  was  first  prepared  by  Schimmel  &  Co.2  in  1887.  Upon 
distillation  of  the  comminuted  ambrette  seeds  a  yield  of  0.2  p.  c.  of  oil 
is  obtained.    Furfurol  has  been  isolated  from  the  distillation  water.8 

Oil  of  ambrette  seeds  is  solid  at  ordinary  temperature;  it  begins  to 
solidify  at  about  MO— 35°  and  has  an  agreeable,  musk-like  odor.  Sp.  gr. 
about  0.000  at  23—85°.  The  oil  is  inactive  or  only  slightly  dextro- 
gyrate. This  property  can  be-  used  to  advantage,  when  it  is  required 
to  distinguish  the  mixtures  with  cedar  or  copaiba  balsam  oil  found  in 
commerce,  from  genuine  oil. 

The  compound  which  causes  the  solidification  of  the  oil  is  a  fatty 
acid,  most  probably  palmitic  acid.  As  the  result,  the  oil  has  a  high 
saponification  number  lying  between  180  and  200. 

225.    Oil  of  Tea. 

By  extracting  dried  tea  leaves,  Then  chinensis  L.  (Family  Thenceae), 
with   ether,   0.6 — 0.98  p.  <••  of  a  citron-yellow  extract,   solidifying  on 

>)  Pbarmaceut.  Centratblatt,  1887.  p.  781. 

a>  Berlcht  von  8.  &  Co..  Ot.  1887.  p.  »5;    Apr    1888,  p,  20;   Oct.  1898.  p.  45. 

»)   Bericht  von  8.  &  Co.,  Oct.  1899,  p.  86. 
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cooling,  and  smelling  and  tasting  strongly  of  tea,  is  obtained.  Mulder1 
has  wrongly  called  this  extract,  volatile  oil  of  tea,  as  it  consists  for 
the  greater  part  of  non-volatile  extractive  matter.  Upon  distillation 
of  dried  tea  leaves  Mulder  obtained  only  a  turbid  water,  but  no  oil. 

The  real  oil  of  tea  was  prepared  by  van  Romburgh2  by  the  ds- 
filiation  of  fresh  fermented  tea  leaves.  The  yield  was  only  0.006  p.  c 
The  oil  appears  to  be  formed  during  the  fermentation,  probably  by  the  j 
decomposition  of  a  glucoside  under  the  influence  of  a  body  similar  to 
the  ferment  laccase.  Oil  of  tea  has  the  sp.  gr.  0.866  at  26° :  angle  of 
rotation  (200  mm.)  —  0°11'. 

By  repeated  fractionation  a  liquid  boiling  at  153 — 154°  (740  ram. 
pressure),  of  a  penetrating  fusel-like  odor,  strongly  reminding  of  tea.  is 
obtained.  Its  principal  constituent  is  an  alcohol  of  the  formula  C«Hij0. 
the  acetic  acid  ester  of  which  boils  at  160 — 165°. 

Oxidation  with  potassium  bichromate  converts  the  alcohol  into  an 
oil  of  the  composition  and  the  properties  of  butyric  acid.  By  heating 
the  alcohol  with  hydrochloric  acid  in  a  sealed  tube  to  100°.  a  chloride 
boiling  at  120°  is  formed. 

The  fraction  of  oil  of  tea  which  on  distillation  passes  over  betweeu 
220— 22."i°  is  methyl  salicylate. 

The  presence  of  methyl  alcohol  ( b.  p.  00°.  nitro  methyl  meta-phem-leii**- 
dia mine  compound  and  oxalic  acid  met hyl  ester,  m.p.  "»l°l  in  theaqueoib 
distillate  was  shown.  This  is.  ho*vever.  not  a  product  of  fermentation, 
but  is.  ,-is  vnii  lioinhurgh  had  previously  shown,  a  constituent  of  tin* 
fresh,  unfenneiited  tea  leaves. 

226.    Oil  of  Borneo  Camphor. 

Oitimx  and  I'kki'ahatiox.''    The  Borneo-camphor  tree.  DryttlmhuiojK- 

.•uoni.itir.i  (iiirtn..  is  a  large  and  beautiful  tree,  indigenous  to  the  north- 
western coast  of  Sumatra  and  to  northern  Borneo.  In  the  cavities  and 
cracks  of  the  wood  of  old  trees  is  found  the  valuable  Borneo  camphor, 
also  called  Baros  camphor.  Sumatra  camphor,  or  Malay  camphor.  It  i« 
used  by  the  Malays  for  the  embalming  of  the  dead  and  for  ritualistic  pur- 
poses, ami  well  paid  for.  Besides  the  camphor,  the  trees  contain  also  ;i 
volatile  oil.  which  is  obtained,  either  by  tapping  the  tree  or  by  the 
distillation  of  the  wood. 

'i   I'l.inri'iHlorff'h  Amiiih-n  <l«-r  1'liynlk.  »:t.  |.    if,:!:  |,|i-lile'»  Annalen,  2S.  p.  314. 
-i   Wrsliiii  "lini-i'lil  iIimi  Slum    vim  S'LiiihIk  I'laiitriituln  t<>  KtittenzorK.   1H«.»5,  |i.  lift 
mill   ism,,  p.   l«ij;    n.-rl.litr  von  S.  ,V  »"«»..  Apr.   l.«S)7.  p.  42.  UUil  Apr.   1X«»S.  i>.  ."i3. 
3>  For  IliHtnr.v  ■>»•••  under  •  imiplior  .ill.  p.  :t7o. 


Phow-rtiks,  oil  mi"  Borneo  camphor  is  a  liquid,  lotnetnnes  colored 
groan  by  oopper,  ol  the  ep-.  gn  0.383—0.909  (Maoawaa,1  L885), 

Composition,  The  luck  of  an  Investigation  alon^r  modern  lines  Is 
probably  dtM  only  i<.  the  Fact,  thai  this  interesting  oil  can  not  be 
obtained  in  the  market. 

Froze  older  investigations  of  Martins-  i1h.?ni.  iviouz.-'!  (1840) and 

hardt4  (1848)  ii    can  i»-  seen  that  borneolfi  is  the  characteristic 

constituent  *  it'  the  oil,    lAore  recenl   investigators,  however,  like  Lalle- 

tiuiii'l'1  [1800)  and  Min-iMv.-m  i  (1885)  deny  the  preeence  of  this  alcohol 

in  the  oil. 

According  to    I'elouze3   the   liquid   part   of  the  oil   has  the  same 

composition  as  the  supposed  bsrpeoe  "bomeen,"  whieh  is  obtained  by 

ilir  action  of  phosphoric  add  anhydride  on  borneol.     Aj8  Wnllaeh  "  has 

shown  (1885),  there  resnll   by   this   treatmenl    several    hydrocarbons; 

"borneen"   is  therefore    J|    mixtnre  oj    several   substances.     Although 

biqg  positive  can  be  drawn  from  this  statement  ol  lvimizi'.  it  Is, 

srtbeless,  probable  also  from  other  considerations  thai  campbene  is 

ained  in  the  liquid  parts  of  the  oil  of  Borneo  camphor, 

Tit.-  oil  investigated  by  LaUemand  bad  been  brought  by  Jnughoba 

from  Sumatra,  and  had  been  obtained  by  distilling  various  comminuted 

parte  of  tin*  tret.    It  turned  the  plane  of  polarisation  to  the  right  («  for 

red  lighl  =+  7"  i  and  listilling  began  to  boil  at  LS00*    The  fraction 

going  over  at  this  temperature  was  relatively  small  (sj),  ^r,  0.86,  aD+13°l 
and  yielded  •  hydrochloric  acid  through  It  and  treating  bbe 
resulting  product  with  fuming  nitric  acid,  a  solid  hydrochloride  (dipen- 
tene?  \.  Tlie  principal  purr  of  the  oil  went  over  from  260 — 270°,  had 
ill.'  sp,  gr,  0.90— 0.92  and  yielded  a  compound  CjbHmSHCI  melting  at 
125  .  Overlooking  the  somewhat  high  melting  point  the  body  saighl 
be  luoked  upon  as  cadinens  hydrochloride.  As  already  mentioned  this 
Borneo  camphor  oil  i-ontJti I  no  borneol 

227.    Oil  of  Cnrjun  Balsam. 

Obioim  am>  1 1 rsroKY.    (iurjun  balsam,  called  wood  offl  is  India,  has 

been  known  there  for  n  lon;r  time  and  used  as  an  exceuenl   v;iruisli. 


i'    riinrm.   Jnuru..   Ill,    15.   |)|i.    FBD   Mid    l<Hfl 

a  i  Lisbia'i  tMXVtlm,  ST.  p.  88. 

9)  C Pt   i-.-inl  .    11.   p,    BSSj    I.Mikc's   .\imnli-h,    I",   p.   B2S. 

« I  UcMff*!  Anasten,   I 

»)  TIip  borneol  from  the  Borneo  atunpbov  tiw  i*  dextrogyrate,     PlttekJtgur,  Phsnn. 
.  Ill,  4.  p,  Sflfl 

-.    I.Ii-IiIk'm   Aiinnl.Mi     111.  I    ' 

»]    IJvIiIk's  Ainml-n.  280.  p,  287. 
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The  balsam  is  obtained  in  East  India,  in  a  manner  similar  to 
turpentine,  from  several  species  of  Dipterocurpus  (Family  Dipteroearpa- 
rena),  especially  from  I),  turbinutns  Gaertn.  ill.,  I),  inennus  Roxb.  and 
I),  ulntus  Roxb.  The  J)ipterocarpun  trees  belong  to  the  most-  magnificent 
trees  of  the  Indian  mountain  forests,  and  are  so  productive,  that  fall 
grown  trees  yield  up  to  180  liters  of  balsam  during  a  summer. 

The  collection  is  as  follows:  At  the  end  of  the  dry  season  a 
transverse  slit  2  inches  in  length  and  6  inches  in  width  is  made 
with  an  axe*  through  the  bark  into  the  wood,  just  above  the 
ground.  At  the  base  of  this  a  deep  cavity  is  made,  which  is  capable 
of  holding  at  least  1  liter  of  balsam.  This  is  heated  by  means  of  a 
coal  lire  which  has  been  started  in  it,  until  the  walls  are  charred.  The 
cavity  is  then  emptied  and  cleaned.  The  balsam  soon  begins  to  flow 
at  such  a  rapid  rate  from  the  slit,  that  the  cavity  serving  as  a  reser- 
voir has  to  l>e  emptied  several  times  a  day.  When  the  flow  diminislies 
or  is  retarded  by  drying  on  the  walls,  the  crusts  are  scraped  off  or  the 
walls  are  again  heated.  When  exhausted,  the  same  operation  is  repeated 
on  the  opposite  side  of  the  trunk.1 

The  principal  places  of  export  of  the  gurjun  balsam  are  Saigon. 
Singapore.  Moulmein  in  Tenasserim  and  Akyab. 

(lurjuu  balsam,  according  to  its  source  and  maimer  of  collection. 
differs  in  consistency,  color,  and  behavior  to  solvents.  The  lietfer 
varieties  are  of  n  greenish  gray  color;  with  reflected  light  somewhat 
turbid  iinil  slightly  fluorescent,  with  transmitted  light  it  appears  entirely 
clear  and  reddish  brown.  Odor  and  taste  remind  of  copaiba  balsam. 
Its  sp.gr.  is  o.iMi—  0.!>7.  By  steam  distillation  up  to  70  p.  <•.  of  oil  ai* 
obtained. 

In  Europe  attention  was  called  to  gurjun  balsam  in  1*11  by 
Franklin-  and  in  |H1:<  by  Ainslie.3  but  its  source  and  manner  i>f 
collect i(Hi  was  first  descrilied  accurately  by  Roxburgh  about  lsi'7.* 
The  similarity  of  the  action  of  gurjun  balsam  to  that  of  copaiba  balsam 
was  made  known  in  India  about  the  year  1N12  by  the  physician 
O'Shaughnessy."5  The  balsam  also  gained  in  India  a  consideruM*" 
reputation  as  a  cure  against  leprosy  and  was  used  later  in  England  in 
derma  toloirv." 


ip   I'liarm.  .Ilium..  III.  .">.  p.  72H:  III,  is,  p.  Itil:   l>.   Iliilinur.v.  Science  PnpcrN.  p.  11* 

81  Tmi'tM  on   I  lie  do  in  i  nl<  >  tiH  nl  Am.     London.   1811,  p.   2'i. 

31   Materia   ineillcii  <>f  lllmlooHtiin.     Martian.   1*13,  p.   ISrt. 

«•   IMiiiUh  of  the  roast  of  I'oroiiuimti'l,  1h:>s.   vol.  .'«.  p.   Ill 

•'•i   Hiuiral  hlHpi-tmatory.  I'nlciittii,   1x41'.  p.  'J'J. 

"i   I'hnriiiac.  .Ion in..  Ill,  .">.  p.  7i".». 
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I'h.h'kktiks.     (iiiriiin    balsam  nil    it   a    yellow,    somewhat     rtacona 

liquid,    of    tin*    Bp.    gr,    0.93 '—  ti'i.'lo.      h     baa    ft!     l/inu  P3     high 

iti>ry   power,    namely   <*ii  — — H.~>°   to  — 180^.     Most    oJ  uns 

igyrats  oils,   but  strongly  dextrogyrate  oils    bava  bJbo  been 

irved.!     Tli''  oil  la  n..t  nomplefetj   Soluble  in  90  p.  c  alcohol,  mid 

,  in  95  p.  <•.  alooho]  the  solubility  is  limited.    It  eoataine  no  aaponi- 

Hable  i-iiiisiiriHMiis,  inn  probably  small  amounts  of  alcoholic  bodies,  for 

r  a. ■•'! ylizui  Ion  the  saponification  number  S-UJ  whh  obtained, 

Qnrjun    balsam   oil   boils  for   the  greater  part  jit  ■_'•"■" — •_'."«;-'  and 

appears    ti»    consist    almost    wholly   of    sesquiterpene,*  CisHm<     With 

i' oil-  add  i ins  doss  not   give  .i  solid  hydrochloride,  but  only  a 

hue  1 1;  irk  blue  enlomi  ion.     Whether    rhis    hydrocarbon   is    identical    with 

one  of  the  known  sesquiterpenes  has  not  yd  been  determined 

oil  of  jjriirjun  balsam  is  on  account  ol  its  weak  odors  very  dangerous 
adulteraul  for  other  volatile  oSs.    On  account  of  its  high  boiling  point, 

its    strung     rotatory    power.    and    h>   difficult    solubility    in    alGOholj 

detection,  however,  usually  offers  do  great  difficulties 

228.    Oil  of  Ladannm. 

Omi:i\    ami   Hjktohy.    The  birljuium  "  resin,   used   sinee  aniiipiii  j '  ai 
incense  and  embalming  agent,  is  an  exudation  of  the  bush-like  plants 
OstUH   cmtfoua   L.    C.   huJtuiifkras   I.,   and   others   (Family   Cist&Ct 
indigenous  to  asia  Minor.  Crete,  Cyprus  and  a  few  other  islands  off  the 

.1   of  Asia   Minor,     rp  to  the  beginning  of  this  century  h  was  an 
offli  in.il  drug,  valued  for  its  pleasant  odor,  and  is  often  mentioned  al< 
with  the  ancienl  aromatics  storax,  myrrh  and  frankincense  in  literature 

ami  has  often,  especially  in  l  be  translations  of  the  Bible,  bee onfounded 

with  galbanum.    Lately  i>  has  gone  almost  altogether  out  of  as 

i .i-i-i riiuif  nil.  distilled  at  flrsl  with  wins  or  spirits  of  wine  (anus 
iir.o)  was  already  known  to  iiyff.  Qesner,  Rubeus,  and  '"  Porta.  It 
was  tnken  Dtp  in  medical  hooks,  firsi  in  the  Dispensatoriun]  Noricum  of 
the  year  L 539  and  in  the  Pharinaeopcea    4ugustaiia   of  the  year  n-i'-. 

Properties.  The  oil  distilled  from  the  leaves  of  Cwtun  ted&uiferua 
I,  Iras  an  unpleasant,  narcotic  odor.  It  has  the  sp.  gr,  0,92n  and 
boils  from  185— 280°  with  decomposition  and  splitting  off  of  acetic  acid^ 


1  •    I  'liiiriii!ii'i>iri""|ililn    Imlirii,    vul.    1,   p,    !' 

*)  I'hnrniHcoirriewK'.   2nd  ed..  p  owp.   "\*"   WtrDV<   Edtvclir.   f.  Ch*in.  nnil 

I'linrin..  5.  p.  BHH  :    .lahrt'Hli     t.  '  'linn ..    1888,    \>      MM  . 

31    AIM)    KfH'llf'l     iHtuhmilll). 

o   Rerfcbl  vim  H.  &  Co.,  Oct.   1889,  i>-  88, 
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I  pon    distillation    of    hiilutiuiii    ivsiu   S<'1iimmel   &    Co.1 
golden   yellow   < >i  1 ,   of  a   Hup  strong  amlH-r  odor.     Uter  standing 
about    half  a   rear,   magp-jflcanl   crystals   separated   out, 
•J i •  aboul  the  fourth  part  ol  the  oil,* 

229.    Oil  of  Canella. 

Obiojh    \mi    BjBTonar.     Tba  cvergi "   bush   Caoella   aiba    M 

(Family    Canell&ee&e),   indigenous  ri»   tin-  West   Indie**,   kin* 
aromatic  bark,  which,  whan  ii  was  brought  with  other  drugs  from 
w>'\\  world  to  Europe,  waa  considered  aa  a   variety  ol  cinnamon 
and  Later  was  confounded  with  otfrer  medicinal   barks,  especially 
Win 1 1 t'-  bark,  from  Drimpa  win&eri  ETorst. 

Tin*  volatile  oil  of  canella  bark  was  probablj  first  dietilled  in 
by  Sloans  in   England,  and  later,  in   1820,  by  Henry,  but   ap] 
u.-ivi-  found  no  application,    ii  was  investigated  in  1843  bj   Biej 
vim  Reieba  and  later  by  Brum  and  Wllliame. 

PaopKBTOBS,     Upon  ilisiill.iii«in   ol  raitHIn    hark.   0.75    i"    L.23 
mi  volatile  oil  are  obtained,  the  odor  ol  which  La  similar  to  that  «"4  e 
mixture  id'  dove  and  cajepul  «>il     8p.  jrr.  0.920  to  0.98."i.     Opti 
i-  slightly  dextrogyrate  bd-=-J-1°8'. 

•  'nNSTiTiK.vfs.     By   shaking   oul    with    alkali,   ;■    phenol 
(benzoyl  i  Bruun*)  could  be  separai 

My  tiif  distiUation  ol  the  remaining  portion  the  lowesi 
over  from   Ki.*»—  1  To. -    (Qp,  gr.  0.888;     ,,  =  —  ».a8  |.    The  press 
l-piiiHiic  i  VVilli;iiiu-.'  i  ivM-s  iI'Miionstrated  by  preparing  the  pinene  altr* 
chloride  and  the  pinene  oitralbenzylamine  base,  melting 
Th*'  aexl   highesl  fraction  consists  ol  dneol8  (cineolic  acid,  m.  p.  19? 
The  bighesl  boiling  parte  of  the  oil  contain  caryopliyllene 
of  which  was  shown  by  preparing  ii><-  crystalline earyophyll 
malting  a1  BSJ— 95'  . 

230.    Oil  of  Daitiiana  Leaves. 

era!  species  of  lumens  (Family  Turnernceue),  especially 
aphrodMacu  Ward  and  Turners  (iifHtsH  Ward  have  been  m 
botanical  Bouroea  ol    daniiunn   leaves,  used    medicinally    since    1^7 
America.    The  leaves  of  other  plants,   however,  an 
tnarkel  aa  damiana   leaves,  For  instance  thoseof  Higelovm  renei 


[Ch I   v..h  S  A«  ....   \|.r    Is'...".,  |,   <V,\. 
Mil,  i  ••  i-   LSfJfi,  R,  9  i 
:,i    l.li'liljr'i.   A  nun  l.-n„    IT.   t  • 


•  i    I'riir     Wlw.  I'bnrni.   Vrnmn    ,    IMPS,  p.  M 

&>  I'liin in.   I- •■  ii.i -.ini ii ,  r_\  j».  | 
«i   H^ rich  I    vim  8.   .v   Co..  Oct     I 
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[Aptop&PPUB  tlisrrtiilrlis   I».    < ".  I       Tin-  iliffi-l  vlKvs    ill    I  In-  lnal<-li,i  I  i'lii|>l<  I  v  ■■•<  I 

no  iloubt.  »*xpliiiii  ulsn  ili«-  differences  noticed  in  ill.-  <iils  obtained  by 
distillation  at  different  times. 

Pan  tear3  obtained  in  1^*7  0,5  p.  &  of  b  yellow  oil  of  bo  aromatic 
odor  and  b  warm,  camphor-like,  bitter' taste.  Bchimmel  &  Co.*  obtained 
0.9  p  . .  ni  a  green  viscous  oil,  of  a  chamo mile-like  odor.  It  litnl  the 
=sjt.  -t.  ii '.i7(»  .iinl  Uiilr.l  lii-Tu-11'ii  250  ; ■  ti<l  run0.  The  hlgbesl  boiling 
Fractions 'were  btaa.    From  another  consignment  of  le»n  inn-  linn 

obtained*  in  L8§6  i  p.  <•-  ol  oil  of  tbe  foHowiwj  properties:  ap.  gr. 
0.943;  "i.  =  —!*•<  '-'-'.  saponification  auinlier  11. h.  On  sijimlin-  in 
tbe  mid.  the  Reparation  of  crystals  on  the  upper  surface  could  be 
noticed,  similar  bo  those  which  are  observed  a1  the  beginning  of  bhn 
solidification  of  rose  oiL  According  to  Hiis  it  is  probable*  thai  paraffins 
are  also  present  in  oil  of  damiana  lea/res. 

231.  Oil  of  Hetioa. 

The  blossoms  of  the  henna  shrub,  Erftwaonla  inermia  L.  (Family 
L\  thraceue)  used  in  the  Orient  lor  dyeing,  contain  according '«» Holmes'1 

;i    volatile   nil.    whii'li    is    Bald    1 1 >    liiivr    mii    ouor   CtOBeh?    resembling  I  lint 

of  tea  roes, 

232.  Oil  of  Myrtle. 

Oleum  Myrfi.  — Myrtpniil.  —  Kssowp  <!<•  ,Myrtp. 

Okhsiv.  Tin-  myrtle,  Mjrrtta  communis  1..  I  Family  Myrtace/n ■>.  rsrj 
widely  distributed  in  the  mountainous  districts  of  Spain,  [taly  and 
southern  France,  is  distinguished  For  its  Fragrant  blossoms  and  leaves 
Only  the  leaves  are  used  for  the  preparation  ol  the  volatile  oil8  giving 
a  yield  of  0.8  p,  '•.  'I'In'  myrtle  "il  of  commerce  is  osnally  of  French  or 
Bpanisb  origin.    Tin-  Coi-sh-m  oil  is  especially  <ra)ned. 

Pkoi'kktikk,  oil  of  myrtle  is  a  yellow  fco  greenish  liquid,  of  a 
pleasant  and  refreshing  armim.   S|..  -r  u.,s«m>— i».!iir»;#/t,  =  +  ni  to +80 

Composition,  The  Fraction  boiling  between  158—180°  consists  of  a 
dextrogyrate  terpens  CioBIio  ([«]== +38^8  I,  the  chemical  behavior  of 
wliii-h  pointed  bo  pinene.4    That  the  substance  nndeT  consideration  was 

Uy  d-pinene,  was  shown  by  Jahns  In  1889  by  bhe  preparation  of 
pfnene  nitrosochloride.7 


>  >  Ami.  .lomti.   I'imrin.,.  ,".'.i,   |>.  '','.•. 

I)  Beitehl  v.ni  S.&f'n.,  Apr.  L888 

■]  Beit  iii  run  B,  I  Co..  Apr.  i  BST.  9.  IB. 

»i  I'hiitin   -iniirii.,  ill.  to.  p.  S8S, 

-'i  Tin-     Irvili      triilln      ItkCRlM     Inin 
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I  I.   SO,   p.    +''•'!. 

»)  Mm  "Mj  runs"  ol  QtaAttoM  '  IS64  >, 

.Inurn    rticin.  Boe.,    17<  1'     l|  -'•.  p.   ' 

■  i   vt.  iiu  d.  Pbarm.,  SBT.  i>.  IT4. 
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The  oil  boiling  about  170°  contains  cineol,  CioHisO.  By  conducting 
into  it  hydrochloric  or  hydrobromic  acid,  the  characteristic  addition 
products  are  formed,  by  the  decomposition  of  which  by  water  the  cineol 
can  be  readily  obtained  in  a  pure  form. 

The  fraction  collected  at  180°  consists  of  dipentene.1  This  terpen* 
was  identified  by  the  preparation  of  dipentene  nitrosochloride  and 
tetra bromide  of  the  melting  point  125°. 

The  fraction  boiling  from  195—200°  nets  on  sodium  with  liberation 
of  hydrogen.  Jahns  suspects  it  to  be  a  camphor  CinHinO.  According 
to  the  boiling  point  linalool  might  be  contained  in  this  fraction.  In  a 
later  investigation  of  oil  of  myrtle  by  Bartolotti,2  to  whom  the  investi- 
gations of  Jahns  and  Schimmel  &  Co.  were  evidently  unknown,  not  a 
single  constituent  was  identified. 

Oil  of  myrtle  was  formerly  much  used  for  the  preparation  of  iuyrtol. 
as  the  fraction  boiling  from  100—180°  was  called.  The  reputed  anti- 
zymotic  and  deodorizing  properties8  of  "myrtol"  can  no  doubt  1** 
traced  to  its  content  of  cineol. 

233.    Oil  of  Cheken  Leaves. 

The  cheken  leaves,  often  recommended  for  medicinal  use.  the  leaves 
of  Myrtns  rheki'ti  Spr.  indigenous  to  (/hilt,  contain  about  1  p.  c.  of  a:. 
oil  very  similar  to  ordinary  myrtle  oil  (Weiss.1  ISSN). 

It  is  quite  mobile,  of  a  yellowish  green  color  and  has  a  pleasant  odnr. 
reminding  of  eucalyptus  and  sag*'.    S]».gr.  0.8705  at  l.*»°;   »/j  =  +  23.."  • 

The  principal  part  of  the  oil.  about  75  p.  c,  boils  from  15." — 1">7 
(sp.  gr.  (1. 8035;  >i\  =  .'.11.28°).  has  the  composition  ('inHm  and  x\M* 
wifh  hydrochloric  acid  a  monohydrochloride  meltuur  at  120".  On 
heating  this  fraction  to  200 — 27<>°  dipentene  resulted  (tetra bromide 
in.  p.  125—120°).  From  this  it  follows  that  the  hydrocarbon  boilinsr 
from  l"t.~ — 157°  is  d-pinene. 

The  fraction  boiling  about  170°  (15  p.  c.)  consists  of  cineol.  as  iva- 
shown  by  the  formation  of  the  cineol  bibromide  CioHisOHrj.  whirl 
separates  in  red  crystals  from  the  j»etr oleum  ether  solution  on  tli'* 
addition  of  bromine. 

About  1<)  j).  c  of  the  oil  pass  over,  on  distillation,  from  22<> — 2Sii:. 
The  composition  of  this  fraction  has  not  yet   lieen  determined. 

I  I    lli-rlellt    Von    S.    &   Co.    .\|IP.    1KS1I,    p.    1»M. 

*\  liiizz.  chilli,  itnh.  21.  p.  27«'»:   Itcrlthlf,  21,   Kt*f<>rnt<>.  p.  .172. 

•■> i    l'liai'inaci'iil IhcIic  /HtiuiK.   •'•".   I».   --4. 
*)  Archlv  (1.   E'hnrin.,  22»S,  p.   iJC.U. 
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234,    Oil  of  Pimenta. 
Oleum  Amomi  sen  I'hneiitae.  —  PiiiienUU.—  Essence  de  Plmeut. 
Obiod?  ami  Pbvpab  vtio.n.    The  evergreen  shrub  Pimeata  ofilclu&lia 

Limit.    (Fnruily    Myrt;tci-;if\,    LadigSOOUe    in    1  \\v    Whs  I    (udiss,    grows  00 

calcareous  s<>ii  near  the  coast,  in  Cuba,  Bayti,  Ban  Doiaingo,  Trinidad, 
Antigua,  and  BBpeciall^  in  Jamaica,  Farther  in  Central  America,  Usxico 
I  taste  Rica  and  Veneznela. 

Fur  obtaining  pimento  rained  at  an  aromatic  or  allspice^  the 
unripe  berries  are  gathered  and  dried  in  Jin-sun.  The  ripe  iruii  eontalne 
a  sweel  jelly,  bat  is  almost   odorless  and  has  therefore  no  commei 

Vain.- 

Piui'Mii :i  yields  on  distills tinn.  which  is  at  first  accompanied  by  -i 
strong  evolution  of  ammonia,  8—4.5  p.  c.  of  volatile  oil. 

I'rMiPERTiEs.  Oil  of  pimenta  is  of  a  yellow  to  brownish  color  and 
ua*»  a  pleasant  aromatic  odor,  similar  m  clove  oil,  although  sharply 

differentiated    frniii    it.    ;  1  ml    ;i     |  iii-n-iii)j;.    sharp    taste.      Sp.  jrr.    1.024  -   In 

L.O50.    SHghtly  ladvogyrate.    n  is  soluble  in  ail  proportions  in  DO  p.  a 

alcohol,  and  Boluble  to  u  clear  Holution  in  2  parte  of  Ti<  p.  e.  alcohol 

i  mi  position,    ti xp<«riiriiMifs  of  Hminsi  vi-s.:|  ( 1S25)  who  prepared 

Th"  ;*lk;ili  snlfstif  I  In-  add  roust  it  ihmiIs  of  pimenta  oil,  :iIivu.iIy  imlii'Mi-'il 

thai  the  similarity  of  bhia  oil  bo  clove  oil  was  due  t..  theeu»r»noi  which 

was  common  to  both.    The  proof  of  the  Identity  of  these  two  phenols 
■  tarnished  by  Oeser*  in   l*<j4.  wh  ■  ■■!  (he  iMigeno]  Froza  the 

oil  by  means  of  on  alkali  solution,  and  analysed  it. 

Thai  part  <>f  the  oil  which  did  aol  combine  with  the  alkali,  boiled 
256     and    was   slightly    laevogyrate,      The  ;iu:i lysis    •saw    insults 

i-ji.iinu.  with  i.-Jl.M.    Tliis  is  therefore  e  sesquiterpene, 

The  odor  of  oil  of  pimenta  indicates  thai  BUgenol  and  sesquiterpene 

ore  aol  the  only  constituents.    An  investigation  of  the  oil  according  to 

modern  methods  might  be  a  profitable  and  a  not  too  difficult  problem. 

Oil  of  i»i n  i  s  leaves,     An  oil   distilled  in  Trinidad  from  the 

BSol  mi  undetermined  species  of  I'inwntn.  is  u  yellow  liquid,  smelling 
onglj    of   !'•>, ion.  of  the  sp.  gr.  0.882  al   25  :   «n      -" '87'    The 

lemon-like  odor  is  due  to  citral,  the  presence  of  which  was  demonstrated 

i 'V  forming  the  citryl  (9-naphtho  ciuchoninic  acM,0 


•  i  QdorogT&phCn    vol    9,  p.  Bl. 

J  i  I'.i-ri.'ht  roo  s,  A  Co.,  Apr,  LSeS,  I-.  89. 

3|   Jiiuni      lit"     t'hnrm.,     18,     |",     188.      'i.ni|i,    ill". 
Julini.   i|.    I'tinrjii, ,    II,   J.    p,    1  27 

'i  Uebttr**  Aiiiiiii.n.  181,  p.  8TT. 

i..iiri,»  von  s.  a i    ihj*o,  t>.  77. 


Ibid.,    II.   p.    I87i   TRinraadorfTa 
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235.    Oil  of  Bay. 
Oleum  .Myroiin\  —  Khj-HI.  —  KMUM  dfl  Kyrekb 

Ortqih  \\n  Preparation.  As  the  nunwou*  specie*  u 
1/1  rri.i  and  Pimenta  are  very  variable  and  very  similar  to 
ii    is  highly  probable  that  these  small   botanical   differem 

observed  in  collecting,  and  therefore  the  bay  leaves  of  corn toe  in 

always  derived  from  one  and  the  same  plum.1   bul   an 

ol  several  speciee.    According  to  Holmes*   the  bo 
sonroe  of  the  genuine  bay  leaves  is  Pimentn  ncm  Wighl   (/. 
Wight  ■■'    Irnott)  and  nol    \fyrcia  amain  D  C.  as  is  given  in  *!<•■  f 

The    bay    tree    is    indigenous    to   tin-    VWhI    Indies    ami 
especially    on    Jamaica,    St,   Thomas,    Antigua.    i;u.-u1m]du|m 
; i im  1  Itin-liiiiiofpi      Tin-  nil  is  obtained  only  in  part  from  the  r r  -  —  I ■  inn 
mi  the   islands   themselves;   the   larger  pan    is   probably 
\t'u   fork  from  the  dried  leaves. 

on  distilling,  pari  of  the  oil  -  -  in  the  receivei  on    U 

water  and  another  pari  -ink-  bo  the  bottom,     They  must    be  n 
i>  ;i  normal  oil  ie  bo  be  obi  Phis  appears  no1  always  to  I 

as  bay  oils  of  a  s]««->  ilii-  uriivii  v  trrmter  than  water  often  appes 
market,    The  yield  from  dried  leaves  is  *-'— 2.5  p,  r. 

Propkbtocb.    Bay  oil  is  ,-i  yellow  liquid,  soon  becoming  brow 
exposure  to  the  air,  o!  a  pleaennl  odor  reminding  of  clove     - 
spicy  taste.     The  sp,  gr.  of   the   normal  oil    varies   from   0.9  i 
and  is  as  a  rule  above  0.070;  optically  it  is  slightly  laevogyrats,  *t> 
up  bo  — 2°.    The  Freshly  distilled  oil  is  soluble  to  n  clear  soli 

equal  rolui I  00  p.  ■■.  alcohol;  on  Btanding,  however,  h   soon  l«« 

ii-  solubility  and  then  gives  only  turbid   mixtures,  .i    liehavior  whs 

due  to  tlie  polymerization  of  an  olefimV  terpene. 

the  oil.     The  content    in   phenols  (eugenol  and  r-havicol)   amoi 

>">{>— ('..".  p,  ,■.  according  to  volumetric  determinations  with  ilifnr. 

solution. 

CoMPOsrnoff.     The  Identity    "i    the    main    constftaenl 
specific   gravitj    of   bhe   "ii    with    eugenol    appears  to  have  been 
r.T..^iiizril  i.v  Mnrkoe*  in  L877.    The  Urol  complete  investigatio 
oil    was    inii'Jr    In     Mil  tiiiaiin  '    in    1889.      Il<>  found    be 
-in.- 1 II  amount  of  met  by!  eugenol,  which  statemenl  whs  later  coi 
Bj   iv.-i'-i  ional    distillation    in-  obtaini-il  n  small  fraction,    boUin 


1 1  Odflrogrftphl*,   rol 

>)  Phtirui.  Joarn.,  HI.  21,  p 


«>    PrOl       \  in.    Pt  -'.*>.   p.   48S. 

«i  Archli   ii.  Pbarm  .  381 


Oils   ill'  th,'   Myrt;i<;:n: 


-.11 


1  i;i i—  is;,  .  which  according  to  him,  consisted  of  two  tarpenes,  of  which 
lip  believed  r  in •  Lower  boiling  to  be  ptnene,  and  suspected  dipentene 
in  the  higher  boiling  portion.  According  to  s  morerscem'  investigation 
by  Power  and  Etleber1  neither  ol  these  bsrpenes,  bni  .1  whole  series  of 
other  bodies,  overlooked  by  Mrttmann,  ane  contained  In  oil  of  bay. 

Upon  distillation  under  20  mm.  pressure  of  the  oil  separated  from 
the  phenol  80  p.  c.  wem<  over  between  87  and  88  .  the  remainder 
it  180°.  The  first  fraction  hud  tlie  sp.  gr.  0.8028  and  was  a  colorless 
liquid  of  a  characteristic  odor,  bni  qnite  different  from  tliai  01 
the  known  fcerpenea.  Analysis  and  molecular  weighi  determinatioD 
corresponded  with  the  tormula  OioHts-    From  the  index  bion, 

Mi.      1.4673,  the  molecnlar  refraction   47. J    was   calculated,   according 
which    t 1 1 » -   compound    I'niii-jiin.s    three    double    bonds*      as    with 

sin  h    .-ill    ;ilT.-ilii;i'iiii-iil    of   1  In-  mIoiiis    ;i    t  i  n  iT  '  on  fi;_'Uml  ion    is  excluded 

atoms  must   form  mm  open  chain,  which  is  also  in  harmony  wish  bhe 

low    sj».  >xr.     A  so-called  oleHnic  I fi| m-iu>.  which    was   called    niyrc 

therefore,  under  consideration. 

Myreene    is    very   susceptible    to   chanjjv   mid    polymerizes   mvn    ;  i :'  i « ■  i 

standing  for  only  one  week  to  a  thick  oil.  By  treating  myreene  with 
glacial  acetic  acid  and  sulphuric  acid  (Bertram's  hydration  method) 
there  resulted  (besides  dipenteue)  an  oil  of  a  Lavender-like  odor,  which 
yielded  linaloo]  after  saponification.  This  alcohol  was  identified  by  i<s 
conversion  mto  citral.  Myreene  bears  therefore  the  same  relation  to 
linalool,  as  does  camphene  to  isobomeol,  nnd  pinene  or  dipentene  to 
terpineol.  Besides  myreene,  bay  oil  contains  t-phellandrena,  Other 
terpenee  have  not  been  found  by  Power  and  fdeher. 

Tb«-  fractious   of   bay   oil    fi I   from   phenols  and   terpens,   -rave   a 

solid  compound  with  sodium  bisulphite,  the  decompositioii  of  which 
jrielded  citral  (citryl  f-naphLho  cinchoninic  acid). 

After  separating  the  citral  an  oil.  smelliu»"  like  anise,  remained, 
which  consisted  in  pari  of  methyl  ohavfcoL  By  oxidation  11  was  con- 
verted into  anisic  acid,  by  treatment  with  alcoholic  pot assn  intoanethol. 

Tin-  highest  boiling  fractions  of  the  oil  contained  methyl  SUgenol. 

By  Creating  bhe  phenols  separated  from  the  oil  by  means  of  Alkali 
uitb  methyl  iodide]  Power  A  ECleber  obtained  a  mixture  oJ  methyl 
euganol  and  methyl  chavicol,  from  which  ii  follows,  thai  besides  eugenol, 
chavieol  is  also  present  in  oil  of  bay. 
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The  constituent!*  of  oil  of  bay  arranged  according:  to  the  amount* 
present  are  as  follows: 

1.  Eugenol.  O10H12O2. 

2.  Myrcene,  CioHm, 
8.    Chavicol,  C0H10O, 

4.    Methyl  eugenol.  C11H14O2. 

."».    Methyl  chavicol.  C10H12O. 

(>.    Phellandrene,  CioHib. 

7.    Citral,  CioHieO. 
Examination.    As  oil  of  bay  contains  no  pinene,  any  turpentine  oil 
which  may  have  been  added,  can  be  detected  without  difficulty. 

From  10  cc.  of  bay  oil  1  cc.  is  slowly  distilled  off  from  a  fractionating 
flask,  and  the  distillate  mixed  with  1  cc.  of  amyl  nitrite  and  2  cc.  of  glacial 
acetic  acid.  To  this  is  added  drop  by  drop  with  agitation,  while  the  whole  is 
kept  well  cooled  in  a  freezing  mixture,  a  mixture  of  equal  parts  of  glacial  acetic 
acid  and  hydrochloric  acid  as  long  as  a  blue  coloration  results.  If  piuene  i* 
present  a  white  precipitate  of  piuene  nitrosochloride  is  formed.  In  this  maniwr 
10  p.  c.  of  turpentine  oil  in  bay  oil  can  be  detected. 

236.    Oil  of  Cloves. 
Oleum  Caryophyllornni.  —  Nelkenol.  —  Essence  de  Glrofle. 

Histouy.  Oil  of  cloves  np]ieurs  to  have  l>een  distilled  for  the  fir*t 
time  in  the  ftftwnth  century,  but  probably,  like  other  aroma  tics,  wit: 
wine  or  the  addition  of  spirits  of  wine.  This  method  of  distillation  w.i> 
described  by  Kyff.  (testier.  Lonicer  and  others.  (Jesner  also  mention.* 
the  distillation  of  the  oil.  /«>/•  tfrscPiisiun.  The  pure  oil  was.  however. 
shortly  afterwards  distilled  by  Cord  us.  by  Winther  of  Andernaeli  niul 
by  Porta,  in  the  Dispensatorium  Noricuin.  oil  of  cloves  was  not 
admitted  until  the  edition  of  1  ."*!>.  In  drug;  ordinances  it  was  tir>: 
mentioned  in  that  of  the  city  of  Berlin  of  1.T74. 

The  yield  of  volatile  oil  from  cloves  was  determined  by  Boerhaaw. 
Hoffmann.  Neumann  and  Trommsdorff.  Boerhaave  remarked  that  th- 
quite  different  yield  obtained  on  distillation  was  sometimes  due  to  tli»' 
adulteration  with  cloves  which  had  b»«en  exhausted  of  their  oil  by 
distillation  and  then  dried  njrain. 

Bonastrei  in  1S27  recognized  the  acid  nature  of  clove  oil  aii'l 
investigated  the  salt-like  compounds  of  euji'enol  that  were  formed  with 
alkalies.  Ettline;  and  Liebijr-  in  \s:\l  first  showed  that  l>esides  .Wfteft- 
siiun:  eugenic  acid,  there  is  also  preseni    in  the  oil   an    indifferent    body. 

i>  Jotirn.  tie  riiiirm..  II.   1-t.  |i|>.   I < ".  t .  ."1U:  I *<jirir«>ii<l>>rff *m  Annalen.  1«'.  pp.  unit,  fill 

•>    l.lcblit's   Annul. mi.   '.>.   p.   lis. 
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Of  the  older  investigations,  which  were  restricted  mostly  to  augenol, 
those  of  Duma*1  (1888),  Bockmana*  (1838),  BtennaaiB*  (1848),  Oalvi ' 
(1856),  BruuingB  (1867),  Williams*  (1858),  EBasiwetac  and  tirnbowskP 
(1866)  and  Brlenmeyer"  (1866]  may  be  mentioned- 

Oricin  avi)  Preparation.  The  ever -imvn  Hove  irrr,  ICu^enin  mryn. 
phjrfl&ta  Tlninl).  {Goryophjrflaa  aracna£fcas  L.l  (Family  \{\rt:i<»m>\,  was 
originally  indigenous  bo  ttw  Philippines  and  is  now  cultivated  on 
Amboina,  Reunion.  Mauritius,  Madagascar  and  Malacca  (Penangi. 
The  plantations  on  the  largest  si-ale  are.  however,  found  on  the  < 
African  islands  Zanzibar  and  iv-mi>, i .  which  taken  together  produce 
about   ',-•,  uf  tin'  total  clove  production  of  the  world. 

I'loves  are  the  undeveloped  blossoms,  dried    in    the   air.  of    the   dove 

brae,  which  is  aromatic  in  nil  its  parts,  lis  infl-oreso&oce  is  a  perfect 
cyme  containing  as  many  as  8.1  individual  blossoms.  Each  blossom 
a  pulpy  receptacle  nearly  1  cm.  in  length,  which  at  first  is  of  a 
ligfal  color,  later  green,  and  just  before  blossoming  becomes  dark  red. 
When  this  Color  appears,  the  blossoms  are  gathered,  because  they  are 
then  richesl  in  oil,  and  dried  in  the  air.  The  flower  bade  of  the  culti- 
vated fcreea  contain  mow  oil  than  those  of  the  trees  growing  wild. 

The  berry-like  fruit  collected  just  before  ripening,  formerly  came  into 
commerce  under  the  Dame  oi  AntbopIjylU,  mothereloves. 

Only  |Iih  Zanzibar  cloves  (under  whieh  designation  EU9S  included  1  he 
dOTBe  coming  from  IVmhai  are  used  for  distillation.  The  doves  from 
Amboina  and  Reunion  ace  indeed  richer  in  oil,  but  on  aeeouni  of  their 
better  appearaocs  conunand  a  much  higher  price  than  the  difleranca  in 

the  Oil  content  justifies.  The  most  expensive  is  the  Madagascar  clove, 
from  St.  Marie  on  the  southern  point  of  the  inland.  It  yields  18  p.  e. 
"i  Oil,  which  is  considered  as  finer  by  the  Parisian  perfumers,  but  from 
other  considerations  no  especial  ail  vantages  can  be  assigned  to  it.1 

The  cloves  are  distilled  either  whole  or  in  a  comminuted  condition; 
;i<  ri.nliug  to  the  method  of  distillation  (water  or  *hy  steam)  then?  is 
obtained  an  oil  of  higher  specific  gravity  and  richer  in  eugenol,  or  a 
tighter  oil.    iti    which    tin-    non-phenol    constituents   are    relatively    hr^-i'. 

The  oil  collecting  in  the  receivers  partly  sinks  in  the  water  and  partly 
floats  upon  it.  By  mixing  both  parts  normal  oil  of  cloves  is  obtained. 
The  yield   from  Zanzibar  ■  loves  amounts  to    1.1—18  p.  ■•. 


IJ    Ann    il<-  Chi  in.  v\  <!«'   I'hj-«.,  II,  58.  p. 

Lfetolg'n  Ainmlfii,  !i,  p.   «is. 
»)   LIiIjIk' '"  Ainmli-ii,  27.  p.   155. 
»)  li.lileiu.  PS,  |i.    I":: 

*)     UlilJlTIl,    llll,    |l.     L'  IJ 


5i  ibldi-in,  104,  p.  :»02. 

■)  Ibidem.    LOT,  p.  28H. 

r)  EbMm,  t  ■'!'■•,  p,  '.<:.. 

»j  KfltHrhr.  f.  ChemiP.  '.».  p.  118. 
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I'in'I'mctiks.    nil   o|  rli. VN   is.    w ] i . ■  1 1    I'r.-shu    distilled,    on 
colorless  bo  yellowish,  strongly  refracting  liquid,  which   l •''<<> me*  darter 
with  age.    The  odor  is  atronglj  aromatic,  the  boats  persiatantlj  bnralai 
Tin-  specific  gravity  raries  according  Do  the  method  <>f  distillatao 

to  1,o7«i.    Tli«-  optica]  rotation  is  slightly  bo  the  te  I 
—  l°lo'.     The  oil  dissolves  bo  a  dear  solution  in  -  pa 
alcohol. 

Tin'  chemical  reactions  are  partly  those  ol  sugenoi 
reactions   are,   however,   produced   by   the  tracee  of  furfnroi   p 
I  I i  distillation  oil  ol  cloves  goes  over  between  250  and  _• 

i  'n.MiM.siTiosf.    Of  the  constltuente  ol  «>il  o!  doves,  e«g< 

prasenl    to   it stent   of  7«) — 815   p.  <-..  was  the  first    to  s 

attention  of  chemists  (eoxnp,  History,  p.  512). 

ISugenoL,  b   phenol  of  the  Formula  CioHisOs,  boils  undei 
pressure  with  slfgtri   decomposition  at  258 — 2*>4OJ   ( therm om 
plcr.lv   in   the   rapes*),     it    fe   the   most   characteristic    and    valoahh 
constituent  of  dove  oil;  Its  quantitative  determination    is  described  oo 
page  516,  its  properties  and  compounds  on  page  180. 

Purr   sngsnol    i^   obtained    by    treating    oil    of   clover-. 
{■J—'*  p.  '-.i  soda  solution  and  airing  ouf   the  all 

i.il  tames  with  ether,  decomposing  U  with  dilute  sulphuri 

Besides   free  eugenol,  there   is  contained,  according  to   I 
in  oil  of  doves  also  2 — 8  p.  < .  of  aeet-eugenol,  which  is  (Omul  n 
mil  attacked  bg  the  alkaline  solution.     In  this  the  acefc-ougeuol 
detect*.** I  and   removed   by   saponification    with   alcoholic    potns.* 
beating  with  ted  aqusoue  solution  ol  potasBs 

The  oil  remaining  after  njim>vin;r  rho  m-et-eugenol  eonsists  prim  i] 
us    vviih    already    iwoj^-iiiwd    by    ('hurch*   in    IH7~»,    of    u    sesquil 
which  was  more  closely  investigated   by   Wiillm-M   in    In'.il.' 

[illV'lll-ll.-. 

Caryophyllene,  <  i.-.ILi.  is  a  colorless  liquid  boiling  from  '2 
of  a  weas  odor  which  does  no1  iv^emhli"  i  lovs  and  tin*  up.  >rr.  n 
By    taking   up   e    molecule   of    water   it    is   converted    into 

tryophyllene    hydrate,    CjsHgeO,    melting  a 
For  further  information  see  page  126, 

Bcaenoh'   In    1868    pointed  out    the  presence  of  small  ar. 
salicylic  acid.    The  correctneeu  •  >f  this  statement  was,  ho  wen 


»)  Herielu  v,.n  8.  .v   -  h'j-2,  ti.  2m, 

ji  .ion™,  t.  inula.  Obtm.,  ii.  ."<;.  p.  148. 
LIB. 


•  i    LloMg'a  Aiinnlrn,  ; 
-    l.i-l.iBK  Amial.ii.    i 
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ouliii'nl  in'  W'.'is.-i.'t-iu.-i  11  u i  in  L875.  Erdznann -  definitely  showed  fcbe 
resence  of  salicylic  acid  in  oil  o!  clovee  and  Found  thai  it  did  not  exist 
im.  inii  probably  as  acet-ealicylic  acid  eater  of  sugenoL  Of  other  minor 
onsTinr.-nr>  <>i  oil  o(  cloves,  methyl  alcohol  must  be  mentioned,  which 
b    heal    obtained    by   ootlecting   the   first    portions  in  working  op 

Ohobatkm  wnt.-rs  and  FlwtionntHi':    tliis    repeatedly.      Finally   a    liquid 

raiting  ,n  65.5— d6°  is  obtained  which  can  be  identified  as  methyl 
hteohol*  by  ane  of  Its  oxalic  acid  ester,  melting  at  54°. 

By  continuing  the  distillation  a  liquid  boiling  at    LftS    te  obtained, 

rhirh  consists  <»f  bufoml'1  Mini  was  identified  by  its  intense  00&W  reaction 

|r$th  ; 1 1 1 i l i t i . -  and  p-fcoluidine,  by  converting  ii  into  ite  phenyl  bydxasone 

Belting  ;it    96°,  a«  well  as  by  splitting   ir    into   pyramucic  acid   and 

ol  alcohol.    Furfural  is  probably  partly  bheeftuseol  the  darkening 

i!  tii  dove 

In  the  Fraction  boiling  at  150— 15o°j  which  cannot  be  completely 
leparated  frorn  furfnrol  br  distillation,  is  contained  methyl  amy  I  ketone,' 

;<<).('-, Hi  i.    If  from  tin-  traction  mentis d,  the  furfuxol  be  removed 

shaking  with  permanganate  solution,  the   pure   ketone,  boiling  al 

1 — lo"2°   remailiH.     The  elementary    analysis  corresponded   to  C7H14O- 

y    heat  in  jr  with  ehroinic  acid   mixture    it    wns    gradually   OXidind    ti> 

alerianJG   arid    (together  with   some   cap-route    acid)  and   acetic   add. 

Utbougb  the  methyl  amy]  ketone  is  present  In  oil  of  cloves  only  in  a 

raction  of  one  percen1   it.  nevertheless,  has  a  considerable  effect  on  the 

►dor  of   the  oil,  as  it  gives    rise   bo   fehe   peculiar  fruity  odor  1 

:i.|.;uiirs  the  heavy   cMpliol  odor. 

\  Further  substance,  which  1ms  I □  Found  in  the  oil,  vanillin. •'•  may 

lave  been  formed  by  the  oxidizing  Influence  o!  the  air  on  the  engenol. 
\b  worthy  oi  notice  thai   vanillin  is  already  present  in  the  dove*. 
Kxami.v '.vtio.v.     As  nearly  all  adulterants  which  can  he  considered, 

STB  Bpecili' 'filly  lighter  than    clove  oil,  rlie  determination    of   the   specific 

tjTavity  tfl  iMit    to  be  ulnittvd.     When  it  is  found  less  than    1,045  H    IS  bO 

be  tewted  by  means  ol  Fractional  distillation   for  turpentine  and  similar 

w  boilinjr  oils,    lis  solubility  in  2  parts  ol  70  p.  c.  alcohol  is  also  bo 

observed.     Oils   of   cedar  wood,   copaiba   and  gurjun   balsam   would 

Piow  themselves  by  bheir  difficult  solnbUity  and  simultaneous  Im 
the  rotatory  power.    The  (Jeminn    IMiannacopoein  give.-,  a    test   for 
he  highly  improbable  presence  of  carbolic  arid,  in  that  tt'directe  l  ce. 


*)  Herlclu  tot  B»  8  06.,  Apr.  ISST,  i>-  60, 
•>  Cluai.  I'entralbl..  1890,  II.  p.  838. 


i>    I.MjIk'm  Aiinnleii.  1T:»,  p.  889. 

^1  Xovra.  f.  prukt.  Ofaadite.  11.  B0,  i>.  148. 

•  )  Berichl    v. .11  S.  8  1  ..  .  "hi     I  Mini.  p.  ST. 
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ol  nil  in  Im'  shaken  with  l'<>  <■■■.  -if  hoi    ithi 

obtained   after  allowing   the   mixture  to  cool,  be   tmavbed 

chloride,    a  \>\ solorst&on  would  indicate  the  pxeee 

Much  more  common  ilmn  bhe  adulteration   of  clove   oil.    in   the  auV 
si irm inn  of  the  cheaper  and  leas  pleasantly  odorous  oil   61 
the  sun*   detection   of  which  is  only  possible  to  a   well    trained 
Inve  i-  on  a  physical  or  chemical  basis  are  entirely   inadeq 

Perhnps  tin-  recently  iiiiiiiil  frill  that  only  nil  of  clovee,   Imt   ii- 

clove   Ht-eins,  coiituiiis   neet-eujreuol,    iiiijilil    be    Heed    Bfl    a    me&l 

tjngnishing  between  Iheae  oils. 

It  limy  often  be  desirable  in   know  how    much  I'li-.-n^.l    i-   ■    •■ 
in  a  clove  oil  lor  (dove  stem  oil).     For  bhis  purpose  II.  Thomi 
worked  on i    h   method  of  deteraiinatkra  wtuch  depends  on   conee 
the  eugenol    into   its   bensoj]   derivative,  separating  and  weight 
siirh.    The  method  in  as  follows: 

In  a  tared  beaker  of  about  ISO  re.  "  g  of  elove  of]  are  treated  with 
ol  HodJnm  hydrate  solution  (IB  p.  a.)  and  then  fi  g,  of  beiisoyl  <- 1 1 1 •  < « i ■ 
l'li>'    mixture   is    well    sbaken,    when   a   sonfddnable  anionm  it  will  t* 

liberated,  until  ii  la  aniforinly  mixed  up.    After  cooling,  5(1  oc   of    • 
added,  and  bhen  heated  until  the  crystal line  ester  has  u 
again  allowed  to  cool.   The  clear  supernatant   Liquid  is   filtered   ofl 
crystalline  muss  remaining  in  the  linker  Is  again  treated  ivith  50  oc 
heated  on  a  water  hath  nntil  the  ester  ie  melted  and  filtered  after  cooling- 
operation  is  repeated  with  BO  oc  more  ol  water.    The  excess  ol  •  wWI 

an  of  MiiliiiiH  «alt  has  then  been  removed. 

after  Staving  returned  Buy  crystals  which  may  hare  been  washed  oa 
nliiT  in  the  beaker,  the  siill  moist   beneoyl  engenol  is  at  once  •  i  -  -  -  s  -  I 
2*i  if.  <ii  aleohol  ni  90  p.  i     by  weight)  mtd  heated  with  agitation  oi 
tjiiili  until  solution  Ii  effected;  the  beaker  is  now  removed  from  iIm-  walei  lw»t 
ami  Tlir  agitation  continued  nntil   the  benzoyl  eugenol    lias    aupii  ftw 

crystals,    Thie  takes  plaee  in  ;i  lew  minutes.    The  mass  in  th 
r  In'  precipitate  transferred  to  a  filter  of  9  cm.  diameter  and  the  Ultra  I 
in  a  ktik hinted  cylinder.    Ahont  20  cc.  of   filtrate  are  nsnally   obtained 
eleoholic  solution  Which  is  held  in   the  crystalline  n 

s ucli  of  90  p.  c.  alcohol  by  weight  until    the    total  flit  rah 

The  still  moist  til tnr  with  its  precipitate  is  transferred  to  u  weighing  tubi 

latter  with  th'-  Biter  having  previously  beeu  dried  at  101°  and 

dried  at  101°  until  the   weight    is  constant.     2.*»  cc.  of  90  p.  ■ 

at  17°  0.55  g.  of  |>nre  benzoyl  •■ugcnol,    which  amount   munt   b««  Bel 

resnll  obtained. 

Ii  p   Ii   tlic  ii  mount-  of  benzoic  acid  eater,  h  the  amount   <> 

(about   5  g.  |,  and  if  2."i  cc  uf  tin-  alcoholic  snlnriun  ni    tin-  i-st.-i    ;u.    nli 


n  iii-r  iter  pbarm.  Oi— tlleihefi.  t.  p.  us.'i 
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almvi-   mi -criln'i],    l!ie   pt/rcentn£c  content   Of  eugenol   in    tin-   oil   oF  clovi-h    is 
i  by  the  following  formula: 

4100  (a  +  0.55) 
67  .  h 
Tins  formula  if  suits  from  the  two  iipmtimiis : 
i  Beosoyl  eugenol)  (Kugeimh 

268  :  104  =  (a'+0.65):    Amount  o!  eiigenol  found 

,       164.Ui  +  0.55> 

LlllTHTJOl  = 

B  2  US 

.     164.  {a  +  0.55 ) 
Ileiioe  b: —— 100  :  x 


164  (^  +  0.54I 


268  .  b 


4100  (n  +0.S5I 
67.  b 


Mixtures  of  pure  eugenol  with  caryophylleiie  yielded  by  thin  method  result* 
which  agreed  within  1  p.  c,  an  accuracy  which  is  probably  sufficient  for 
most  cases.1 

By  Thome'  method  only  the  free  eugenol  and  not  that  wliii  h  is  in 

ili«"  form  of  aeet-eugenol  is  determined.     It"  ill intent  oJ  acet-eugenol  is 

also    to    be    found,  two  determinations   must  be  made;    one  as   before 
»l.-si-nii''ii.  ;ind  the  other  alter  saponifying  the  oil.2 

For  this  purpose  the  oil  is  heated  with  concentrated  mimim*  pitta*.-.-!. 
solution  for  a  short  time  t<i  100°.     The  saponification  niUBt  not  be  made  with 

■  tiolic  potassa  as  the  alcohol  which  is  remover]  only  with  difficulty,  would 
form  ethyl  henzoate  end  thus  affect  the  results. 

Tlie  etigenol  content  of  a  good  oil  of  cEovee  amounts  bo  To— s."  p,  r 
iney1  has  recommended  a  mueli  simpler  and  more  rapidly  eon- 
ducted  augend    determination    by  using  a   Kehimmel  cassiii   flask   with 
graduated  neck.* 

A  known  amount  of  dove  oil  is  put    in    tin-  iln«k.  10  p.  c.  amteoii 
solution  added,  and  heated.    The  oil  floating  on  top  (uon-phcnols)  n  brought 
.  i  the  neck  by  flltiog  up  the  flask,  cooled  to  15"  and  its  amount  read  oil  DD 
Ibe  leale, 

According  to  I'limey's,  own  statement    the  results   thus   obtained    by 

Thorn's  method  are  11 — 12  p.  c  too  high,  which  is  explained  in  that 
be  strong  alkali  solution  dissolves  a  part  of  the  rarvophyflene.     By 
:i  no n-i"  dilute  lye  (4— ."»  p.  <•.  i  the  determination*  are  moreen 
perhaps  may  then  serve  to*   comparative    beets  as  to  the  etiggmol 
oi no. ait  <if  sere] aJ  clove  oils. 


t)  Berlcht  tvo  8.  &  Co..  Apr,  1892.  p.  28. 
11   Journ.  f.  prakt.  rjii-in.,   II,  58,  p.  14& 


a)  Pharm.  Joura..  III.  38.  |.    B 

*>  Cootp.   mirier  pjikhIh  nil,  p.  S8S,  Hg..  71. 
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237.    Oil  of  Clove  Stems. 

Olenni  Caryophyllorum  e  StlpitibuB.— Nelkenstielftl.— Essence  de  Tijfe*  de  Girtfc. 

Glove  stems,  the  flower  stems  of  the  cloves  already  mentioned,  are 
less  aromatic  than  these,  and  yield  on  distillation  5 — 6  p.  c.  of  oil. 

Oil  of  clove  stems  was  distilled  as  early  as  the  middle  of  the  six- 
teenth century.  At  the  beginning  of  the  second  decade  of  this  centorr 
clove  stems  were  distilled  together  with  cloves  for  the  purpose  of 
cheapening  the  oil  of  cloves.1 

Properties.  Oli  of  clove  stems  is  very  similar  in  its  properties  to 
oil  of  cloves.  Its  odor,  however,  is  less  agreeable,  for  which  reason  the 
oil  is  not  to  be  used  in  finer  perfumery  and  in  pharmacy;  sp.  gr.  1.040-» 
1.065;  «D=upto — 1°10/.  It  has  the  same  solubility  as  oil  of  clove*, 
i.  e.  it  is  soluble  to  a  clear  solution  in  2  parts  of  70  p.  c.  alcohol. 

Composition.  The  amount  of  free  eugenol  contained  in  oil  of  clove 
stems  is  as  a  rule  somewhat  higher  than  in  oil  of  cloves.  The  fait 
that  oils  of  clove  stems  show  a  higher  content  of  eugenol  by  the  benioyl- 
chloride  method  than  clove  oils  of  the  same  specific  gravity,*  is  ex- 
plained in  that  the  specifically  heavier  acet-eugenol  of  oil  of  cloves  » 
absent  in  oil  of  clove  stems.8 

Caryophyllene,  methyl  alcohol  and  furfurol  have  been  shown  to  lv 
present  in  oil  of  clove  stems.  Judging  from  the  color,  methyl  ainyl 
ketone  is  also  present  in  the  oil,  however,  in  much  smaller  quantity 
then  in  oil  of  cloves. 

Tests  and  eugenol  determination  are  the  same  as  for  oil   of  cloves. 

238.    Oil  of  Cajeput. 
Oleum  Cajeputi.— Cajeputdl.—  Essence  de  Cajeput. 

Origin  and  History.  Oil  of  Cajeput  is  distilled  from  the  fresh  lea v<« 
ami  twigs  of  various  species  of  Mehilfucn  (Family  Myrt;icent>)  especially 
Mflnh'wu  lomuiilomlvon  L.  and  the  variety  known  as  M.  minor  Smith 
iM.  rnji'fuiti  Knxl)..  M.  virUUHorn  (jaertn.1.  These  trees,  growing  to  a 
height  of  l"i  meters,  nre  indigenous  to  upper  India,  the  islands  of  the 
Indian  Ocean,  to  northern  Australia.  Queensland  and  New  South  WaW. 

Oil  of  cajeput  appears  not  to  have  l>een  brought  to  Europe  until 
the  licgiuning  of  the  seventeenth  century,  when  the  Dutch  took  posses*- 
sion  of  the  Moluccas.  Tlu>  first  accurate  account  of  the  source  of  this 
oil   was    made    known    l>v   the  missionary   Ynlentyn  and    the   mcrvhaii' 

n   HurhiHTH  Krpcrl.  f.  (I.    I'liarni..  •o  i'oiiiji.   Hit.  il.  pluirm.  (Jew..   1.  p.  W.i. 

20.  11.  p.  U7s.  3 1  Jour.  f.  print,  (.'hem..  II.  ."«».  p.  148. 
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■  [■ire  Eberhiird  Rnnipl  ol  Sanaa,  hots  living  in  Ambon*.  Tin-  tatter 
was  an  enthusiastic  j.Imih  collector,  and  author  <»t  tin-  first  flora  ol  the 

nl  Amboma.  according  t»»  Rumpf*  statement  the  Malays  and 
Javanese  were  acquainted  with  oil  ol  cajeput  Ion-  before  the  Molucca*, 
the  Bands  and  ti"'  Bnnde  islands  were  taken  p. i----.--vii.ii  of.  ;m,\  used  it 
as  a  diaphoretic,  hi  Europe,  the  oil  at  first  appears  to  have  found  no 
Application.  The  first  notice  of  such  i*  by  a  physician  LochneT  in 
Niirn!l>er<r  and  the  apothecary  Link  in  IiCipziy,-.  The  former  mentioned 
the  nil  in  1717.  the  latter  had  bought  the  oil  about  the  same  time  ae 
1  1:  .mi  the  physician  ol  h  ship  which  had  just  retained  from 

1  in-  Bast  indie*.  From  this  time  on  cajepm  "ii  was  need  medicinally  in 
Germany  and  was  introduced  into  the  apothecary  shops  and  mentioned 
in  priii'  iirrlinanii's  and  in  medical  works,  It  remained,  however,  for 
some  tiniH  ran-  and  expensive  and  nor  until  1730  did  larger  qpantitiea 

in-  oil  iome  into  the  European  market  through  Amsterdam.  In 
Germany,  it  was  a1  Orel  called  Oleum  Wittnebi&nvm  alter  a  merchant 
IS.  H.  Wtttneben  ol  Woifenhiittel,  who  lived  severa]  yean  in  Batavia 
and  had  rveonnneuded  the  oil  as  a  valuable  remedial  agent  in  German 
writings*  in  Prance  and  in  England  oil  of  oajepal  was  not  used  until 
tin'  beginning  of  1  las  century. 

The  Aral   detailed  account   of  the  simple  methods  ol  distillation  of 

•  n- put    oil    used    < mi     the    -Molin.as.    was   «riveu    by    tin'    French    traveler 

LabiUardiere,   win.   rfaited   the   island   of  Burn   in   1702.     Tin*  use  of 
Copper  stills  and   condenser*  «rav«'   rise  to  a  <rreen   culoi    due  to  .1  m 
amount  ol  oopper  in  the  oil.     When  perfectly  pare,  the  oil  is  coIorSees. 
The   cause  of   this  coloration   niis  first   di't''«-n-'il  iiy  the  apothecaries 
EEallwig   in    Btralsuod    in    1786,   Westrumb   in    BameUp    in   1788   and 

TroniniMdorff  in  Krfurt    in    1795. 

PbbpjlBatiom,  I'k lion  uro  Tuaue,    Oil  of  cajeput  is  obtained  in 

a  primitive  manner  by  the  natives  of  scam*  of  the  Molucca  islands. 
According   to  Eteinwardt    the  oil  was  prepared  formerly  only  an  Burn, 

In    l.s-Jl    there    were   Only  -i  distilling  apparatus    on  this  island,   iii    L836 

re  were  50,  Etecently  the  distillation  is  also  carried  on  In  I'emm. 
Martin,  who  in  l  Mil —D2  visited  Deram  and  Burn,  described  the  method 
of  preparation,  lllnstrated  in  the  accompanying  figure,  as  follows: 

hi    .1  i  nnjfiv  mortared  fire-plain  stands  a  barrel  n,  1  meter  in    height, 

which    -;■!  vis    an    a   distilling    veenel;    into  this  are  pressed    the   learae  ol    II"* 

\i,iilrtiru  :inr]  the  container  in  half  filled   with   water.     A    metallic   beJffl    [b\ 

which  is  obtained  from  Ambon  or  Java,  i»  mounted  on  top.  and  its  elongated 

through   n    second,   somewhat    larger   barrel    |c),    serving   as    a 
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condenser.    Water   is  conducted    into  the  latter  from  the  top    by   mw—  of  * 
bamboo  tube  id)  from  Home  small  chmuiel  00  the  side  of  a  bill.     Tli< 
oil  of  the  plant  pusses  over   with    the    water   v.-tp. h-   mid    Mp&ratOB   BgBni 
-■urideiisiition.    Water  and  oil  How  into  a  vessel  ntudeaf  acocoannt  obeli,  a 
in  tarn  la  connected  by  meanfl  of  a  short  tabe  witfc  "  bottle.    rjeuaRj  one  mm 

a  four-eoriiered  bramlv  Ihnk.   us    I  li».v  are  frequently  seen    10    India,  used    fol 
1 1 >i i| i< >-.«-.      Tiiis    Mask    is    provided   sit    the  bottom   with  s  small    opening,  ami 
Htmi'ls  in  a  small  trough  (e»,  fllleil  witli  water,  so  tli.it  ir  is  likewise  filled 


:J«Hfti 


I'iK      f8 

I  "aji'piil    till    distillation  on  lenini   (MoittCOOft). 

waiit  ni  the  beginomg.    The  distillation  product  gradually  replaces  tiiewatct 
in  tie-  Hask,  and  the  water  which  has  passed  over  with  the  oil,   liki 

throngta  tin'  opening  into  r In-  trough,  until  finally  ti mire  flask  is  hh< 

Oil,  »iiid  eati  be  removed  by  putting  a  finder  on  the  o|»ening;  while  ondei 
The  yield   ol  oil   u  obtained  with  ancfc  an  arrangement  amounts  bo 
1%  liters  per  day.     As  is  well  known  the  light  bluish-green  limiid 
Bnropa    Ol    I    vtfmalant,    in    Minn    it    is    used    uh    a  domestic    reim 

imaglnabto  i I  1h. "* 

The  oil  IB  BUed    into  eniptv   wine  and   1>..-i    In  it  ties.     2.".    bottli 
packed    a  1    n    lime  into  u    box    made  of  t  lie   -.t.-m-   ol 
sago  palm1  [Mettoxyloii).    'I'll.-  exhausted  •■•■ijepnt  leaves  aenre  ao  pi 
niiitefi nl.     Maenssar  on  tviebi-n  is  the  principal  commercial  center  tor 

oil    i.f  i-ajepui 


•  I  Aii    II Hunt  ration    ot    mirh    it   raw  l»    to    be   Found    In     i  'i.  -  Id 

x.i'.ptlnntfii,  i>Jat*  To  and  p.   L! 


Oils  of  the  Mjrtnotma.  521 

The  tot&l  BXpOTt  of  this  oil  from  Mji •-•.is.-nr  u.is:1 

1894 :t4.07.".  kilo*. 

ls!>.-. ....40.801       " 

1896 57,800     " 

1807 79,548     " 

The  greater  part  of  the  oil  is  consumed  in  the  onent,  .-specially  in 
British  Indin.  A  smaller  part  comes  through  Aaisterdnm,  Hamburg 
and   London  into  the  European  market. 

The  import  of  Anisi.-i-.iani  amounted   tn: 

1894 about  10,7(10  huttles  =  about  njyo  kOns, 

LBOfi -       18,300  ■•        -      "       7.0SO     ■• 

16B0 "          —  .._.._ 

1807 "         8,500  "         =      "       2,100      " 

The  oil  is  not  sold  by  weight  but  by  bottles.  As  these,  in  the  course 
of  time,  became  smaller  and  smaller,  and  as  considerable  loss  was 
■■)>< ■!■!' meed  t.\  breakage  in  transporting,  Etohinxmel  &  Co.  tried  the  m> 
rational  proceeding  of  shipping  the  oil  in  iron  containers.  This  practical 
innovation,  which  was  to  establish  the  trade  on  a  lirmer  basis,  has  up 
tn  now  been  tutsnccessfoJ  on  uccotmt  of  tin-*  conservatism  of  the  Dutrh. 
Phopertikh.  Crude  oil  of  rajepul  is  a  green  to  bluish-green  lii]uid. 
due   to   the  pretence  of  copper,   while  the  rectified  oil  la  cokndsss  or 

3  •  •llowish.  It  has  the  pleasant,  camphor-like  odor  of  Qineol  and  an 
.ifi.niMlir.  somewhat  burning,  later  n. oline;  taste.  Sp.  gr.  tU>20 — O.S>80: 
«d  =  —  0°10'  to  —  2°.  The  oil  dissolve  in  1  part  of  80  p.  ft  air,. hoi. 
luit  often  gives  clear  solutions  even  with  '{—a  parts  of  70  p.  a  alcohol. 

On  strongly  cooling  with  liquid  carbonic  acid  and  ether,  ii   solidifies 

to    a    crystalline    mass.      The   rop|»*f  ran    U-   removed    from    the    oil    by 

ehaking  with  a  concentrated  solution  of   tartaric  add.     &*  ran    be  Been 

from  its  sjMfTrosropie  liehavior.  . -hlor. iphyllan,-  oxidized  chlorophyll,   is 

oinnd  also  ivith  the  cupper  in  the  crude  oil. 

< 'umi'iisition.  The  first  chemical  in  vest  iu,  a  lions  dealt  almost  exclu- 
sively with  the  principal  constituent  of  cajepnt  oil.  the  elementary  com- 
position of  which,  ("i.diiHO,  was  i-oiie.-tly  tec  utilized  as  early  as  Is.'!.'! 
by  Blanrhet.3  The  identity  of  this  body,  which  was  called  -  njeputene 
h\<lrate    by    Schmidt.4    cajeputul    by    Gladstone,*   also    by    Wright    ami 

>.    Hcrii'lit    v..n   S.   .V   Co.,   Apr.    lH'.lH,  p     10;   Apr.    1SIKI.   p.   B, 

:.  Pbaria.  ZeftMhr.  t.  Rami..  27.  p.  548:  Jahresb.  f.  Phartn..  1888.  p.  317. 

»i  l.li-blK'fi  Annaleii.  7,  p,   Ifll. 

*>  Journ.  Chem.  Hoc,  14.  p.  GX;  Journ.  t.  prakt.  Chum.,  82,  p.  189. 

•     -I  •  .ii  r-n.  I'hiiii.  S...\.  95,  p.  1;    Phann.  Journ..    Ill,    2.    p.  74H  ;   .InhrpBli.  f    flienilr, 

lete,  ».  sis. 
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Lambert,1  with  cineol  was  shown  by  Wallach2  in  1884.  He  prepared 
the  halogen  and  hydrohalogen  compounds.  A  further  proof  was  fur- 
nished by  Wallach  and  Gildemeister 8  by  the  oxidation  of  the  fraction  in 
question  to  cineolic  acid  CioHieOs,  melting  at  196—197°. 

Another  important  constituent  of  cajeput  oil  which  in  regard  to  the 
amount  present  takes  second  place,  is  the  solid  terpineol.4  CioHi*0. 
discovered  by  Voiry,5  which  is  present  in  the  free  state,  as  well  as  in 
the  form  of  its  acetic  acid  ester. 

Terpenes  are  present  in  the  oil  to  only  a  small  extent ;  the  laev«> 
gyrate  fraction,  boiling  at  155 — 165°,  gives  with  hydrochloric  acid  a 
solid  laevogyrate  monohydrochloride  CioHmHCl5  melting  at  126 — 128s. 
1-Pinene  is  therefore  present. 

Several  aldehydes  are  present  in  the  first  fraction.  Voiry  obtained 
by  separation  with  sodium  bisulphite  a  liquid  of  the  properties  of  valeric 
aldehyde.  The  second  aldehyde,  smelling  like  oil  of  bitter  almonds.  » 
probably  benzaldehyde. 

239.    Oil  of  Niaouli. 

Oil  of  niaouli,  the  distillate  obtained  from  Melaleuca  ririditiora 
Brongn.  et  Oris,  called  Niaouli  in  New  Caledonia,  is  very  similar  to  oil 
of  cajeput  in  its  properties  and  composition.  The  oil  is  also  ealtal 
(iowenol  on  account  of  its  preparation  in  the  neighborhood  of  (loinen. 
Sp.  gr.  0.9OH— 0.922  at  12°.  Optically  it  is  either  inactive  or  slightly 
dextro-  or  laevogyrate. 

Com  position.  fl  In  place  of  the  1-pinene  in  cajeput  oil.  niaouli  oil 
contains  d-piucne  of  which  a  dextrogyrate  solid  monohydrochloride 
CiiiH|<iHC1  was  obtained.  Cineol  is  the  principal  constituent  (about 
(>(i  p.  c ).  and  is  accompanied  by  a  laevogyrate  compound  of  the  nil  me 
hoilinjj-  point  (1-liinoneiie?).  Crystallized  terpineol.  CioHisO.  and  it* 
valerianic  acid  ester  are  present  to  the  extent  of  about  .10  p.  c. :  th«*iv 
are  also  present  traces  of  acetic  and  butyric  acid  esters."  Bertram! 
separated  by  means  of  bisulphite  two  aldehydes  from  the  oil,  of  wliidi 
the   one    had    the    odor   of    valeric    aldehyde,   the  other  that    of  bitter 

«»  Kerirlite.  7.  p.  50H;    I'linrm.  Jniirn.,  Ill,  .">.  p.  2.'14. 

i\    I.IcIiIk'm  A  n  nil  lei).  225,  p.  :$15. 

••»>    Uebitr'M   Aumileli,   24»>,   i>.   27<>. 

+  i   licrlrlll   von   S.   &   C...   Apr.    IK02.   p.   7. 

•'•I  Cmpi.  reml.,  lor,,  p.  l.vtH:  Hull.  Sao.  cliim.,  II,  50.  p.  10S:  Jiiurn.  <!«•  Pharat.. 
V,   is.  p.   l  j;>. 

«!  Ili-rlritiiil.  Hull.  S.„-.  i-lilin.,  Ill,  «.♦.  p.  *:J2:  Compt.  rend.,  116.  p.  1070.  —  Voiry. 
Contribution  ft  IVtmle  rhlmi<|ii<'  dm  hullm  cm-imi t lellm  fit*  i|iiclipiPH  Myrt  Helen.  Thine  '1* 
TKcolf  ile  I'liiiriiim-le  rle  t'lirln   lsss, 

i|    Iterlrlil    von   S.   A-   Co.,   Apr.    1  s'.H.'.   p.    14. 
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almond  oil  and  boiled  ftt  180°  (benealdehyd©?).    The  unpleasant   odor 
di  t  1 1»-  cradfl  oil  is  doe  to  unlplmr  compounds. 

240.    Oil  of  Melaleuca  Acuminata  F.  v.  Mi'ilt. 
Colnrli'ss    nil,    with    ,-iri    odOT    reminding  Bligtttly    of    juniper   berries. 

Bp,  gr«  0.892;  «D  =  —  1.V20'.    ii  contains  mnoi  cineol.1 

241  .    Oil  of  Melaleuca  Decussata  ft,  Br, 

Distillate  ol  Hi.-  branches  aud  leave*.  Yield  0.087  p.  «■. ;  sp.  gr. 
0.938;  1).  ]..  185—209°.  Odor  ami  1,-i-r.  arc  very  similar  to  cajepul 
oil  i  Maiden'). 

242.    Oil  of  Melaleuca  Ericifolia  Bm. 

TIih  leaves  yield  0.088  p.  c.  uf  oil   which  is  also  similar  to  cajepul 
Bp.   gr.  0.800—0.902.     Ir    boils   between    14!»   and    184°*    and  ia 
■  i.-m  rogyrate- ' 

243.    Oil  of  Melaleuca  Genistifolia  Sm. 

From  the  leaves  and  twigs  0.063  p.  a  of  oil  ore  obtained.     It  ia 
owisb-gxeen  in  color,  and  haw  a  mild  odor  and  taste.8 

244.    Oil  of  Melaleuca  Leucadendron  var.  Lancifolia. 
Sp.  gr.  0.93$;  "a  —  — 8°38/,    It  consists  principally  of  eineoU 

245.    Oil  of  Melaleuca  Linariifolia  Sin. 

Fivsii  leaves  give  b  yield  ol  0.17  p.  c.  ol  oil  which  if*  of  a  pleasanl 
cajepntrlike  odor,  and  bat  Oral  g  mace-tike,  Eater  :•  minty  taste/  it  is 
dextrogyrate,4  has  the  sp.  gr.  0.898 — 0.908  and  boils  from  175—187°. 

246.    Oil  of  Melaleuca  Squarrosa  Sin. 

Yield  ojioj  p.  >■.    Tin-  oil  is  gvwu  and  has  an  mipleasanl   taste.' 

247.    Oil  of  Melaleuca  Uucinata  R.  Br. 

Sp.  gr.  0.925;  aD  =  4-l°40'.  The  priiicip.il  par!  boilfi  between  175 
iiml  180°     Fin'  lower  boiling  fraction  has  ;i  d^-iilfd  spike-  ot  rosemary- 


'i    lli-rli-ht  von  B.  &  '"■•,.  Apt,    1882,  p.  44. 

a  i  Th«>  twfwl  nralve  plnrit*  ol  Australia,  p.  17B. 

3 1   Ibidem,  p.  27B. 

+  i  Jonrn.  Obanv  *...-..  ■_'.".  p.  l,    Pbarra.  Jonro..  IXt.  -.  p,  746:  Jatowb.  I  Ohamte. 

lars,  p.  sis, 

[..■ii.iit  v.m  8.  A  Co.,  Apr.  ISM,  p.  44. 
"i    I  -.-till  iHirlvo  plant*,  etc,  p.  970. 
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like  odor.     The  second  fraction  smells  strongly  of  ciaeol   whieh   ifi 
main   constrhieot   of  the  oil.     Tin-   highest    boiling 
probal  arpineoU 

24-8.    Oil  of  Melaleuca  Wilsonii  T.  v.  Mull. 

The    leaves    yield    Q.024    p.   '•    "I"    an   nil  similar  to  eajcput, 
sp.  gr.  0.025.* 

EUCALYPTUS  OILS. 

Histoicy,    The  oil  of   L'tinih/itris  piperita   Ehn.,   is  the   oldef 

nlyptus    leaves,    tiein»    im-ril  inii.-il    as  early    as    1 7JM"I.!{      In    1  s.V! 
botanist   Ferdinand  von  Midler  recommended  to  the  Provim-i-of  Vid 
ilie  ilist Illation  of  the  leaves  of  the  euenlyptus  epecisB.^     !'■ 
had  distilled  experimentally  the  dried   leaves   in    London,  established 
1H."4  t h i •  -  first   factory   io  Australia."  and   is.   therefore.  ii>  be  considet 
as  the  founder  of  this  extensive  industry. 

Auni I'nlian  eucal jrpt ns  nil  came  into  the  German  ma 
without    any    botanical    reference  as  to  ite   source,      It    probably 
principally  the  distillate  Crona  Eaeafyptaa  amygdalmsL 

ijh.ilyjiUi*  globulus  was  discovered  in  Tasmania  in   17!»2    by  Lahil- 

lardi&ce  and  introduced  lata  Borope  in  1  >T» * >   bj  Uumel.     The   oil  of 
febjfl  species   wae  obtained   mi   a   larjiv  sea  In,    hist    in   southern 
Algiers  and  California,  .- » r  i  ■  1  is  a  staple  article  "f  corns 

the  early  sight  ies. 

I'uonn thin       Tin-   Australian  eucalyptus  oil   indusfi>    BOOB   spi 
From  Victoria  bo  Booth  Australia,  then  to  Tasmania  and  Queens] 
The   principal    places   of  production   are   in    Victoria,    Melbooa 
vicinity ,  the  shores  r»f  Lake  Hindmarsh  and  Itendigro;   in  South  An 
Adelaide   and    Kangaroo   Island;    in  Queensland,  Brisbane.  Glndston 
BockhamptoCi  tnghamstowu  and  Wallaroo:  on  Tasmania,  Hob 

In  Australia  tin-  leaves  of  t  he  various  species  used  for  distillatfa 
an-  not  Iccpr  separate  with  the  required  care,  so  thai  ll"'  designatioi 
of  botanical  sources  an  sometimes  unreliable. 

According  to  ■  report  by  Maiden7  tin-  so-called  hulk  n 


l|   Hrrti-hi   ron  \|r.   ISPS,  p.  44. 

*i  DmCoI  iihiUi-  pUnta,  tte.,  i>.  290. 

J)  .Ioiu'iihI  of  "    V'ojruge  iii   New  South    Wales   in    John  White,   BurRttOD-OtOtnl 
UN  BetU+naeat,  publUlwd  1 3 "'• " 

'i   fCucalrptOgrftpoIn,  M.ll -ne,  1R70:  Select  Kxtrn-Troplcnl  I'lnni 

mom!  i    Itoj  •''  Boa    ^tctoria,  1801— 4  i. 
«)  Uerfrht  ron  s.  ft  Co,,  Oct,   L886,  p.  trt. 
:<  BerlChl   ron  B.  i  I  u      Apr.   1898,  p.  -»7. 
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in  Kendigo  (Victoria);  where  five  firms  mv  engaged  in  the  distillation 
of  eucalyptus  oil.  from  a  mixture  ot  the  leaves  i»i  Eucalyptus sideroxjlon 
with  those  of  W.  hocoxj^Ioo,  E.  nwlliodoru.  E.  poly&Bt bemn  and  others, 

while  for  r  lii-»  preparation  of  tin-1  finer  qualities,  the  leaves  of  /.'.  mdmoxylon 
exclusively  used.     The  leaves  stripped  from  the  felled  trees  are  nsiially 

packed  into  bags  by  common  laborers  am  I  transported  by  them.  It  is 
readily  seen  that  with  Much  a  system  of  collection  the  bag's  rnjghi  often 
contain  mixed  leaves,  and  this  is  also  the  reason   why  the  quality  of 

tlit'  resulting  eucalyptus  oil  often  varies  so  widely. 

The  distillation  is  performed  in  Australia1  by  passing  steam  through 
tin-  stills-  tilled  with  the  leaves  without    the  addition  of  water. 

The  crude  oil  from  the  leaves  of  Ew-:tlyi>iu^  caeon&Tia,  E,  gonio- 

eaJyi  and  E.  inrniss;it.i  is  of  a.  dark  color,  that  of  E,  odor/itu  is  bright 
yellow.  For  purification  the  oil  is  tivaiid  with  sodium  hydrate  solution, 
which  riMii.o.s  the  irritating  aldehydes  and  saponimible  bodies,  and  is 
rliMa  rectified.  The  removal  of  thft  readily  volatilized  aldehyde  is.  how- 
ever, only  partially  accomplished  h.v  this  method.  Tin-  resulting  distil- 
late is  the  ordinary  eucaiyptua  oil  of  commerce.  Tea  percenl  ad  the 
original  oil  remain  in  the  still  and  form  with  the  sodium  hydrate  p 
land  of  soil]),  of  a  deep  dark  brown  color  and  syrupy  consistency  This 
distillation  residue  Is  need  under  the  name  of  eucalyptus  tar  or  resiti  oil 
asn  cheap  disinfecting  agent  or  for  perfurohig  common  soaps,  Frequently, 

however,  it    is  discarded  altogether. 

The    California    eucalyptus    oil    from     B.    giobuht    was    for    ;i     time 

obtai i   in  considerable  quantities  as  a    side   product    Is   the  mauu- 

EactUTU  ol  an  aati  Loiter  deposit  remedy  in  Alaiaedn  Comity  near  San 
Francisco  Bay.     This  oil  no  longer  occurs  in  the  European  market. 

Tl losest    competitor   of    the    Aastralian    globulus    oil    is    Algiers, 

where  considerable  amounts  are  produced.  In  soul  hern  France  and  nl><. 
Is  Spain  some  eucalyptus  oil  is  obtained.  \\'l.iat  pari  the  oil  tv.-eiitly 
distilled  in  Portugal3  will  play  in  the  markets  of  thfl  world  cauool  yet 
l«e  estimated.  The  oil  {E.  globulus)  prepared  in  India,  in  the  Nilgiri 
mountains  i»  exclusively  consumed  there  and  no1  exported*4 

The  euculyj)tus  oils  can,  according  to  iheir  constituents  or  their 
odor.  l>e  divided  into  5  groups. 


i ,   Phann.  Jourii.,  III.  25.  p,  r.oi, 

-i  These  •llntJII.Inif  nppnratun  arc  often  i-oimf  mrti-il  Of  vvmirl,  unit  have  n  eapii.-lt.v 
np  to  20.000  lit*™.  They  are  capable  of  dlmlJIinir  47  CUM  of  leaven  per  week  *  Mm,  In 
von   H.   *  Co.,  Oct.   lRHtt,  p.    18). 

a>  Bericbt  von  8.  &  Co..  Oct.  1897.  p.  24. 

■]    K.-ri.-ht   von  S.  &  Co.,  Apr.  1801,  p.   Is. 
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First  tiroup:  (ineol-  (Eiifnl.vploU)  containing  0 

Thin  group  includes  primarily  n,ll  those  eucalyptus  oils  whi 
oommerciaj  interest.    Among  these  the  oil  from  E.  gtobuina  Is  I 
important    mi    aocounl    of   its    high  content   ol   cineol.    The  oSfe 
/.'.  odorHt^,  K  oleosa,  i'  enwwtfiWwi  and  B.  dnmoea  which  an 
prepared  in  larger  quantities  we  Co  be  considered  as  rob&t-i  i  rib" 

globulus  oil,  which  they  resemble  in  their  properties. 

249.    Oil  of  Eucalyptus  Globulus. 

okk.iv.    01  .Hi  the  eucalyptus  species  that  of  EaeaJjrptm 
Labillardieje  hi  fcbe  best  known  Bad  the  ntosl  highly   • 
Australia.    On  account  of  its  rapid  growth  ami  bhs  enormous   i 
evaporation  connected  therewith,  the  tree  has  been  planted  wftl 

in  THiirsliy  districts,     Tin-  liem-nda!  muiieno-  which  its  i 

in  malarial  districts,  is  in  all  probability  principally  dne  to  th 

up  of  the  marshes  and  lees  in  tin-  bah-tami.  exhalation  prodaeed  bj 

Oil   in    tin'  I>'ji  I 

Tin-  tr»'«-  known  in   Australia  as  the  blue  gura-tree  of  Vieti 
Tasmania  requires  for  its  growth  about  the  same  din 
lis  excellent  properties  are  the  cause  ol  its  cultivation  in  all  -, 
i  in-  world,    it   is  found  in  Algiers,  southern   Prance,   Italy,  Spain 
Portugal,  in  California.  Florida.  Mexico,  on  .Jamaica,  in  Trans 
Pretoria*  in  Cadis  ami  many  ol bei 

According  to  F.  ran  Miiller  the  fresh  leaves  yield  0.71  p. 
Bchimmel  a  Co.  obtained  b  yield  of  L.6 — 3  p.  «'.  from  the  dr* 

Tli«-  i«il   of   Eae&lvptua  globulus  is   a    tight    yellow, 
mobile  liquid,  oi  a  pleasant,  refreshing  eineol  odor,  and 
last.-     aldehydes,  (especially  valeric  aldehyde),  makethemsel 

i_v  noticeable  in  the  crude  oil  by  their  tendency  to  produi 
W'.'ll  rectified  oils  do  sot  possess  this  disagreeable  prop 
only  Ton  very  slight  degree.    8p.  ut-.  0.910 — (1.930;  ao=-r-l  to   - 

Tin'  mare  el I  (encalyptol)   tl il  contains,   the   higbi 

.fir  gravity  and  the  lower  its  rotatory  power.    OiJsi 
tMiculyjitol  si  .I  iilit'  v.   io  a  white  crystalline  mass  when  thi 
a  Freeaing  mixture  ol  i"1  and  salt.    The  oil  gives  n  rlniir  solution 
3  partH  of  7t>  p.  c  aksohol 

COMPOSITION.     The  first  investigation   ol  eucalyptus   oil    « 
takfii    by  does1    in    1870       He   separated    from    the  oil    I. 


'i  Oompt.   n-n.l  .  7<>.  p.  BSTi   UrW»    M Im,   1 .",  I .  f 
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list  illation    a  body    boiling-  at    17-"   .  whirl,    he  called  BUCaiyptOl.     From 

&he  low  specMc  gravity  (0.906  instead  of  0.9*80)  as  well  as  bbe  optica] 

iriivity  of  the  fraction  ii   i  .in  be  seen  that   ir  was  still  contaminated 

,vith  i.TiM-iiMs,  on  !irr<i.u!f  of  whii-'li  tl tementary  analysis  ted  Clot's 

to  the  incorrect  formula  CiaHsaO. 

A  few  year-  later,  in  1.874.  l-'ausT  and  H ■  »nii-y«-r 1  investigated  :i 
ptUS  oil,  the  source  of  which  is  not  mentioned  by  thein.  Tin-  fad 
:hat  the  fraction  ol  this  oil  boiling  al  171—  ill  contained  do  oxygen, 
tbowe  that  it  could  not  have  been  the  oil  of  Euctrftftus  globulus. 

Tin-  correct  ooinposition  of  oucalyptol  .  -  <  i<Jli*o  was  recognized 
by  Julius*  in  18S4,  He  demonstrated  its  Identity  with  cineol.  He 
employed  the  method  ree< uuuieuded  shortly  before  by  Wallach  and 
l'.rass;t  fur  the  isolation  and  purification  of  cineol,  by  OOnducI  big  hjdro- 

b  add  into  the  cineol  traction.    For  the  propertied  ol  doeol  com- 
:>are  p.  17-7. 

The  hydrocarbon  accompanying  tlu-  rineol.  and  formerly  called 
•m-alyptcn.-,    is    d-pinene.      Wallach    and    I  iildcuieistet- '     obtained     solid 

pinene  cnanohydrocbloride  by  conducting  dry  bydrocblorie  acid  gaa  into 
!.he  fraction  boiling-  about  Hi. 7  .  A  nitroeochloride  wan  formed  with 
any]  nitrite  and  hydrochloric  acid,  which  on  boiling  with  alcoholic 
potQBSS.  h.i-  -.inverted  into  nitrosopiiiene  (in.  p.  12!> — ISO0)]  and  by 
n'ntiiiir  with  piperidine  into  pinene  nitrolpiperidine  melting  at   ll(j°. 

According  to  a  further  observation  ir  is  probable  that  eucalyptus 
ail  contains  other  berpenea  besides  pinene.  Bouchardnt  and  Tardy* 
obtained    by  the  action   of   formic   acid    on    the   terpene   fraetion    of  The 

>d  iioiiing  at  15(J—  la 7°,  terpineol,  isoboraeol  and  iencbyl  alcohol.  The 
formation  of  the  terpineol  to  explained  by  the  presence  of  pinene,  ithuroas 

the  formation  of  tsobomeo]  and  feiieliyl  alcohol  can  probably  lie  traced 

(o  the  presence  of  camphene  and  fenehene. 

The  unpleasant)  penetrating  and  irritating  odor  of  Khe  crude 
ilyptu-;  oil  ie  occasioned  by  diflerenl  aldehydes,  principally  valeric 
aldehyde,  besides  butyric  and  capronic  aldehydes."  according  to 
BoQchardal  and  Ohviero.7  there  are  found  in  the  first  fraction  ethyl 
fend  amy]  alcohols,  and  according  bo  Waflach  and  Gfldemeiater8  fatty 
acids  not  definitely  determined. 


i>  Borichte,  7,  p.  08. 

3i   Berlehte,     17,      p.     8041;      Arclih      il 
I'tiariu..  898,  p.  52. 

■  )  UtbtK*!  Aimnlcn,  225.  p.  JJfll. 

*i  i.ieiiifr'x  Aiuiai.-ii.  246,  p.  asa,— Comp 

llso  '  .»iry.  Bull.  Boe.  chliu..  II.  60,  p    ISM 


i  ■  -inpt.  rend.,  12a,  |».   1417 

•  l  Bi-rli-la  vihi  s.  I  CO.,    M-i     IS88, 
C.   is 

rj   BUn,  Sue.  eliliu..   III.  9,   |>.    I-".' 
»)   IMilK'n  Anti*lei».  846,  i- 
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The  Fraction  of  the  oil  boiling  above  300c  Lb  lavevogi 
distillation  Bplits  of!  mil  acid    (acetic  add?);    il    cants  '>*fun«  an 

eater,       After    saponifying"    there    is    nbtahii'd    n     Laev< 
(«D=— 17°)  boflkg  at  215—330°  of  the  ap.  gap,  D.tx;.    Tins  ..l.ohi.l  \,-.  - 
nut  yH  been  in  ventilated. 

1^1   IS ITITATIV  K    Dt-TKUMINATION    OK    f'lNKOL     IN     En    ' 

bhe  rains  of  bhe  eucalyptus  oils  of  this  group  depends  en 
amount  hi*  cineol  present,  tile  imaniiiative  determination  of  fchi 
is ol  importance.    It  is  bo  be  regretted  thai  control  experiments 

h.lhaviiiy;    three     methods     mostly    emplojed    have    not     In1**!!     in 

mixtures  of  known  cineol  < nutattt,  so  thai   -it   preeenl   nothing  on  '* 
said  jis  to  the  degree  of  accuracy  of  these  methods.    As  the  resotl 
tiic  different  methods  o!  determination  do  aot  agree,  they  are  onl 
value  when,  in  stating  the  cineol  content,   the  method  is  mentio 
whirii  tin*  latter  was  determined.    The  distillation  method  as  wt 
phosphoric  acid  method  described  in  the  following  are  only  appiiraiii* 
tu  nils  rich  in  cineol,  while  the  hydrobromic  acid  method    fields  itselfr 
even  when  the  cineol  is  present  in  smaller  amounts. 

I.  The    HviiiionuoMlr   Ann   Mktihui       llry   hydrobroniic   mid    is 

iiiiif   tlir    well    r-i i. ilt-i j   solution    frf   the  i-iK'iiU-puiK    oil    in    an    squill    or    greatw 
v  nliime   of    petroleum  ether  an  long  aa  a   precipitate  ift  fornii-il.      T6 
bromide  of  oioeol  formed  in  rapidly  filtered  off  with  ti  miction  [mmpaad  >wwW 

with  r-ohl   petrolen tlior.     rlydrobromic   add    is   again   condui 

nitrate  in  ease  i  further  precipitation  takes  place,  The  total  hydrobi 
rim-iil  after  I »** i « i>^  dried  in  a  vaenum  in  decomposed  with  water,  tnin- 
a  bun-tii-  imhI  the  amount  of  cineol  read  off  on  the  scale.  B5  multipl 
number  of  cubic  centimeters  found  by  0.08  1  1 1n-  up.  gr,  of  Iheeiireol)  '!" 
of  the  i-iin-iil  separated  from  a  rorhou  jihiuiiiI  ui  oil  in  obtained. 

II,  Tiik  Distillation  Mktiiol».  '    The  oil  to  be  investigated  in  fraction 
and  the  tractiona  collected  at  inturvala  of  2  degreem.  are  placed  in  a  fieuieg 
mixture  and  cooled  to  —  15  to  —  1H  .    fryatnllizatioii  i«  then  iudu 1 

or  by  hritju'ini;  Into  Contact   with    u    crystal    of  cineol.      Tin-  portion 

liquid    .  riding    foi    one   hoar   in   the   freezing   mixture  Is   rvraovi 

finely  pointed  pipette.     With  a  little  experience  an  almost  dry  me  petti 

1-  obtaimd  from  which  tin-  lasl  traces  of  Liquid  can  In-  removed  !■ 

nhakiiiK  together  of  the  crystals.    The  Ited  cineol  of  all  fraetiona 

and  weighed. 

As  11  certain   amouut  of  the  cineol  remains  dinsolved  in   the 
ui    course    avidenti    that    not    all    of    the    compound  can  be  wparared  in 
iiuiiuiep.     Thin  method  is.   therefore,  only  applicable,   when  it   in  deeired 
which  one  .11  n  loimber  of  oil.-*  is  rielieal  in  cineol. 


'     11   INmr'ii  Phirmarrilo-rlcal  Record,   \  111.  1N92. 
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III.  The  Phosphoric  Audi  Ubtbqu.  Tataokawndsoo  kbe  property  ol  phos- 
phoric acid  to  combine  with  oineol  to  form  a  compound  analogous  to  the 
addition  products  of  hydrobromic  and  hydrochloric  adds.  According  bo 
Bribing  and  Passmore1  tine  method  is  us  follows: 

ri.iir.n  iinU-il    phosphoric    acid    (sp.  gr.    I.T.i)    is    milled    drop    by    drop    wilti 

eonsftaul  atirrioff  bo  LO  g«  ol  eucalyptus  oil  i"  a  beaker.  During  this  operation 
i In    li.-jikip  tntisl   be   ki-pi    Cold    with    water,   itui]   cure   ninwt    bfl   taken    that    tin- 

i h'ii is  <in  not  warm  op.    H.v  the  careful  addition  of  tin*  phosphoric  acid 

-'■-u'f.-iy  a  yellow  or  reddish  color  in  developed.  The  reaetioc  m  complete  as 
ioon  as  a  drop  ol  toe  acid  produces  a  dart  red  ootorotion  of  tin-  muss. 

Tl i  \>  .-in  I  li  ilk-   iiiot*8  formed   in   sharply    pressed    betweao    filter   paper         i 

whifii  purpose  ••hi  ordinary  copying  press  may  be  used.  The  pressing  is  repeated 
niiii  fresh  filter  paper  natal   no  grease  npohs  are  risible  oo  bine  latter.     The 

stale  are  then  weighed  In  a  beaker  and  by  multiplying  by  6.11  bhe  percent 
of  tin-  efneol  is  obtained. 

Tlic  factor  6.11    i«  Rotten   from    the  following  equation,    b.-iwd   on   tlie  iih- 

Hiimption  ns  y.-i  iiuprt > v.-ii .  thai  the  doubJ iinp.mnd  is  an  addition  produtf  oi 

1    iinil.  each  oi  phosphoric  no  id  ami  of  ciiienl. 

CtoHujO  ■  ilil'o,  s  DioHnOHaPO*, 
Tin' results  obtained  by  bhe  phosphoric  Mid  methyl  are  ubom  \ 
higher  than  those  obtained  by  the  frosting  method,  but  are  still  eon- 
sidera-bly  from  bhe  true  value.  Kebler'  obtained  with  pore  dtoeol  only 
03  Id  p.  c.  instead  of  MM).  He,  therefore,  recommends  the  following 
modification  oi  the  method. 

I    <■!-.    in    phosphoric   add   (1.75)  ai*    added    to  *   g.    of   oil   contained    iii   a 

beaker  cooled  with  ios  water.  It  is  then  slowly  but  thoroughly  stirred  and  the 
ofaeol  phosphate  expressed,  ieeonjposed  sritih  no1  water  and  the  ■■"•id  Herated 
with  normal  alkali.  In  t h i-.  manner  ashler  Found  for  pure  eiueol,  instead  of 
100,  103.75  p.  e. 

Bxperinientfl  with  mixtures  of  known  cdneol  eontanl  were  not  made, 
.mil  there  is,  therefore,  no  bonis  tor  jud^iiiy;  the  applicability  -if  the 
method  to  eucalyptus  oils.  Whan  it  is  considered  how  difficult  it  i>  to 
remove  quantitatively  the  excess  of  the  viscid  phosphoric  arid,  no  con- 
fidence can  Ik-  extended  I'voii  to  this  modification  of  the  phosphoric 
acid  method 

Allen8  him  recently  tested  the  method  by  making  mixtures  ol  pure 
nv  .iiyjuoi  with  the  encalyptolrfree  oonetituents  of  >i  globulus  oil.  In  oil 
containing  more  ili.in  o<>  p.  c  the  experimental  reeuH  differed  from  the 
ilieiinMirjii  by  at  most  \%  p.  e.  With  a  content  ol  from  20  to  50  p.  e. 
ill.-  highest  difference  was  only  \!\  p.  ■-,  With  nils  c.nit niniii-  less  than 
~j*i  \k  c  the  method  was  found  to  be  inapplicable. 


J)   Hi-lblngH   PhariiiiiiNiliiK'ii'iil    Record,  ■)    Am,  .1  mini     I'hiirm.,   TO,   p     I'.rJ. 

XXIV,    tees,  "I   I'lit-rnift   ,v    DmSJSjUt,   .VI.   |..  641. 
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250.    Oil  of  Eucalyptus  Odor  at  a. 

Eucalyptus  odorata  Behr.  is  a  tree  indigenous  to  South  Australia. 
Victoria  and  New  South  Wales.  The  yield  of  oil  from  fresh  leave* 
amounts  to  1.4  p.  c.  The  light  yellow  oil  has  an  aromatic  camphor-like 
taste  and  smells  after  cineol  and  Roman  caraway  oil.  Sp.  gr.  0.899  tn 
0.925;  slightly  laevogyrate.  It  boils  from  157—199°  (Maiden1)  and  is 
often  so  rich  in  cineol  (identified  by  the  hydrobromic  acid  compound) 
that  it  solidifies  in  a  freezing  mixture  without  being  fractionated. 

From  the  rectification  residue  a  considerable  amount  of  cuminic  alde- 
hyde was  separated  by  means  of  its  bisulphite  compound.  It  was 
identified  by  oxidation  to  cuminic  acid.2 

251.    Oil  of  Eucalyptus  Cneorifolia. 

The  oil  of  this  bush-like  eucalyptus  species,  growing  on  Kangaroo 
island  in  South  Australia  has  only  lately  appeared  in  the  market.  Its 
accompanying  odor  reminds  of  dill  and  caraway.  Sp.  gr.  0.899 — 0.923: 
[a]D  =  -4  to  —14°  (Wilkinsons). 

A  firm  in  Adelaide,  which  had  introduced  the  oil  into  the  market, 
at  first  designated  it  as  coming  from  Eucalyptus  oleosa.  This  is  due 
to  the  fact  that  E.  cneorifolia  is  now  considered  as  a  separate  species, 
wheivns  it   was  formerly  considered  iih  a  variety  of  E.  oleosa.* 

252.  Oil  of  Eucalyptus  Oleosa. 

Eucalyptus  oleosa  F.  v.  Mull,  likewise  belongs  to  the  hush-like 
eucalyptus  species.  The  yield  of  oil  is  1.25  p.  c  :'  sp.gr.  0.900 — 0.92'S: 
[«]d=+4  to  5°.!l    It  contains  cineol  and  cuminic  aldehyde. 

253.  Oil  of  Eucalyptus  Dumosa. 

Eucalyptus  iluniosaT>  is  found  in  northern  Victoria,  in  southern  New 
South  Wales  and  in  South  Australia.  Yield  about  1  p.  c. ;  sp.  gr.  0.NS4 
to  0.915  ;  uu  —  +0°<>'  to  4-  <>°-'5o'.  •  It  contains  large  amounts  of  cineol." 

254.    Oil  of  Eucalyptus  Araygdalina. 

Oitioi.V.  The  tree,  known  in  south-eastern  Australia  as  white  au>l 
brown    peppermint    tree.    Eucalyptus  amyfgrialiua    Labill..   is   one  of  th»- 

ii  The  iiHi-ful  native  |ilnntN  of  AiiHtrulln.  p.  'J72. 

2|  Itericht   von  S.  A-  I'd  ,  Apr.   1mm<».   p    1«>. 

3)  I'roc.   I  toy  ii  I  Sue.  of  Victoria.   1S!».'J.  p.   l'.i.Y 

*)  Iterli-lit   vim  S.  A  Co.,  Apr.  1S«.»J,  p.  44. 

81  The  UMcful  native  plntilK  of  AtiKtrnliii.  p.  207. 

«)  Berlcht    von  S.  &  Co..  Oet.   1K8H,  p.  2«5. 
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tallest  iii"  tin-  eucalyptus  spr-i.-v.    At  if  .r«|infr  to  V-  v.ni  Miill.-r  ii  readies 
,i  height  "i"  over  boo  last.    Its  leaves  contain  more  oil  than  any  oilier 
species,  yielding  OH   distillation   over  9  p.   c.   <»f  oil.     Formerly   ii    i 
ba  great  quantities  into  the  market,  inn  it  luis  recently  been  replaced 
more  and  nv  by  the  olla  richer  in  cinaoL 

ascordin<?  r.i  Baker  &  Smith1  the  «•■  m i nn-n-i.-i I  nil  of  l-Jm-^lvtii^ 
amj  gdolin&  La  bill,  is  not  obtained  from  i  ■■*  but  from  /-,'.  umyg- 

dalina  rar.  tatitbfia  Maiden  el  Deans,    The  brae  oil  of  K  &mpgdalin& 
L.ihiii.  contains  according  to  Baker  and  Smith,   when  the  leaves  an 

distilled  at   the  propnr  time,  about  4o  p.  e.  of  rineol. 

PROPERTIES.  TIip  oil  is  lijrlit  yellow  or  colorless.  Its  eineol  odor  is 
almost  masked  by  the  terpens  odor;  sp.  px.  0.850 — 0.88Q;  •>[>  —  —  -'• 
to — 70°,  The  higher  the  specific  gravity  and  the  lower  1 1  u  ■  rotation,  the 
more  eineol  and  less  phellandrene  does  theoU  contain.  The  phellandrene 
ion  mentioned  below  is  eharm iterisf  Sc  for  ilie  < > i  1  _  lr  ia  much  les> 
soluble  in  alcohol  than  i»il  of  SncolvptuB  globulus,    as  a  rale  more  than 

<*i  part-,  of  '.Hi'    p.  c.    alcohol    are    ne.-e-.-  solution,    which    in    rnoSl 

raws  is  n.it   even  [ten, 

•  i'osition.      Aeeoriliuy    to   Wullaeh   ami   Qildemeister1   the  oil   ol 

Eucafyptue  amygdai'ma  consists  principally  of  phellandrene. 

II  th*  oil  diluted  with  twice  its  volume  of  petroleum  ether  be  treated  with 
u  com-etu  ruled  aqueous  solution  of  noil  in  in  nitrite,  Jind  tfun  acetic  acid  be 
added  in  hiiiiiII   portions,    the  quantities  oi   phHllatidrene  nitrite  Formed   are  so 

targe.   Hint    .ii'lcii   the  entire  liquid  solidities  to  a  pasty   niHBi", 

[t  may  I"-  Interesting  to  note  that  the  phellandrene  i>  laerogyrate 
and  tli.tt  this  optica]  modification  was  Found  for  the  first  time  daring 
tin-  investigation  of  this  oil. 

Cineol  i.~  presenl  only  in  small  quantities  in  the  aruygdaUna  oil. 
[ts  presence  cannot  be  shown  by  the  hydrochloric  acid  reaction;  on  the 

other    hand,    its    hydrobroinic    acid    addition     product    ran     In-    readily 

obtained  from  the  petroleum  ether  solution  of  the  oil.-' 


255.     Oil  of  Eucalyptus  Rostrata. 


I'nr.-iiyptiis  Hjstr.'ttn  Sehleehtd..  imli>renons  to  Anstralia  and  there 
distributed  from  Soutli  Australia  to  northern  Queensland,  is  much 
cultivated  in  southern  France  as  well  as  in  Algiers,  where  the  tree  i™ 
said  to  be  better  able  i"  withstand  the  heat  than  B.  glofmh/a.    The 


i)  OhemlM  nniii  Druggist,  R4.  |>.  ">U. 
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yield  ol  oil  Iron]  fresh  leaves  amounts  bo  only  0  i   p.  i*.1     The  oil 

yi-llmvisli     in    i-olor    urn!     n-iiiiiids     in     odor    of    ( 1 1 » -    oil     of     /,'      0 

3p.  gj\  U.912— 0.925;  „„  =  -l  -s-  to  +  i:{    - 

Ir   i-<  soluble*  in  -2  parts  of  70  p.  c  alcohol,  boils  accon 
utoftl  and  ftfttller  from  1&7°T?)~ 181°  ami  contains  valeric  »il«l^Iiyile  and 
large  quantities  of  cineol,*  hut  no  phellandrene 

256.  Oil  of  Eucalyptus  Populifera. 

I'iir.-thfitus  popalifara  Book.  Is  distributed  over  Ken  South  W 
Queens  land  and  North  Australia. 

The  bright   red  oil  smells  ol  cajsput.1    It  contains  besides 
aldehyde  a  fair  amount  of  cineol, ' 

257.  Oil  of  Eucalyptus  Corymbosa. 

Ijir.ih -fttus  corymbpaa  Bra.  Es  found  in  the  cohsI   <lit*ti 
Bontb  Wales  and  in  northern  Queensland, 

\Viitsi,-in  ^nd  Miiller    the   oil    smells   slightly    i»f   leant 

niui  rose  i'.'»  and  baa  b  bitter,  somewhat  camphor-like  baa 
0.883m    according  to  Bchimmel  «.V  Co.  ii  containa  much  fuueol.* 

258.  Oil  of  Eucalyptus  Resinifera. 

Eac&lyptua  veaioifsM  Sm.  grows  in  New  Smith  Wales  and 
land.    According  bo  Gladstone*  the  oil  consists  principally  of  a  hydro- 

i-iiriion  siiiriiin-  of  turpentine  oil;  Schimmel  &Co.,  however,  Found  to 
nnii'li  cineol.     An  oil.  coming  from  Portugal,  and    probably 
from    E.   raainifenti    had    the   ap.  gr.  0.898,    and    the    i 
«ii»  =  —  17°W.     It    was   noi    soluble  in  70  ami  so  p.  .     alcohfl 
tained  besides  cineol  (lodol  reaction)  also  phellandrene,' 

259.  Oil  of  Eucalyptus  Baileyana. 

L'iir:ih pins   Baftey&uu   V.    v.  Miill,  occurs  in    the  neig 
Brisbane  in  Queensland.    The  fresh  leaves  yield  on  disiilLiri.ru  > 
of  oil  of  bbe  sp,  gr,  0.940.    It  froila  from  1110—185°  and  contains  abo 

-to  1 1.  .  .  of  <  iiifol.** 


■  i.  ii.   i  ii.  n-'hi!  aa  ii'-  pi  An  l  -  dI  I  imi  ralto.  p 
»i  wan  in*  I.    Proe    Boy.  Bot  ol  Plctortu,  18S8.  pp,  1ST,  IBS, 
»j  Bartehi  ron  I.  A  Co.,  I  teb  1801 .  p.  40. 
*>  p«ffcsl  ran  8,  .v  0o»,  4,pr.  L89S,  p.  96. 
■j  tfatdan.  loc.  Bit,  p.  2SS. 

t)   .l.iin-fi     I    ,  i7,   p.    I.    .!nlin-li     1     I 'h.-iulr,    I  """..'l. 

r>  Bvriebi  roa  S.  I  RoM  0*1    tSSS,  p   US. 
"i  Beriebt  ron  19   i  •  '■•-.  Ipr    LSS8,  p    IS. 
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260.    Oil  of  Eucalyptus  Microcorys, 

R'uf.ih i>rns  mierot \or\ya  F.  t,  Miill.  is  distributed  in  the  northern 
coast  districts  «>f  New  Month  V\' .- 1 1 •  ■>  to  devakuod  Ray  (Queensland). 
Yield  from  the  fosso  b'uvt's  l— 2  p.  i ..  >|>  jr.  0.806— -'• '.>•''■'■.  Theoilbofla 
from  160— 300° and  contains  besides  terpenes  aboal  SO  i>  >■.  ol  cixteoU 

261.    Oil  of  Eucalyptus  Risdottia.- 
Dnder  this  name  a  pleasant  and  mil«l  Bmellin^  eurnlyi>ui«  nil  was 
introdnned  in  1874  in  London.    Sj».  -rr.  0,915— U.916;  -m  — —  4° 4i>'.    h 

cotitflinfil  <>iiii'ol  and  j>! h-I I.-) n« ir.'ii.-. :* 

262.  Oil  of  Eucalyptus  Leucoxylon. 
Eaealyptns  teaeotyJoo  V.  v.  MitlL  i  ff.  sitfaroxjlon  \.  Conn.)  grows 

in    Si  HIT  Ii    Austf;ili)i.    Vi.-tiillM.    Vv\    Soiilli  Wuli-s   ;iti.l    in    m  ill!  lid  n    (Jll.'dis 

!.  H.isisiu'  reports  abonl  1  p.  <■■  ol  oil,  but  remarks  thai  the  leaves 
used  for  its  prsparatdoD  bad  toe!  a  pari  ol  their  oil  through  heating. 
Odor  and  teste  are  said  bo  be  similar  tc»  those  of  the  oil  from  ic.  ofeosa, 
Bp.  gr,  0.9X5— 0.927;  [«)oa*+0.60  to  -f  2.7°.» 

263,  Oil  of  Eucalyptus  Hetniphloia. 
Eueafyptua  bemfphloia   F.  r.  Miill.   is  common  in  eastern   South 

v qs1  ralia.  Victoria,  New  South  Wales,  ami  in  southern  Queensland.    T1kj 
reddish-browa  oil  contains  dneiJ  and  targe  amounts  ol  cutninic  aldehyde-8 

264.    Oil  of  Eucalyptus  Crebra. 
Batalyptitn  erebrn  P.  r.  Miill.  ilron  Bark)  is  indigenous  bo  tbecoael 
districta  ol  Queensland  and  Sew  Sooth  Wales.    Tln«  oil  is  light  yellow, 
nilar  in  its  odor  to  the  oH  ol  S.  gfobplue,  and  like  this  is  rinh 
in  clneol.7 

265.    Oil  of  Eucalyptus  Macrorrhyucha, 
Thp  oil  of  the  leaves  of  Eaculyptns  maerorrhyncha   V.   v.   Miill.  a 
tiv*-  known  in  N*'w  Soiiili  w.-ii.-s -is  ith]  stringy  bark*  has  been  luvesti- 
-I  by  Baker  and  Smith.* 


I]    Iterk-lil.  \.m   S.  ft  On..   Apr.   ISSSi   p.    IS, 

S|   According  10   M11I1I1-11    Kni-nty/itui  rlMfOJlJ   ll-mk.    I-    lileiitlrol    with   /.".   .iuiyr>hilin;t 

i.iii'iii.  (»r  mi  least  uloaolj  related 

■l   lii-rl.'in   \,„i  s    »  Qn  .  Apr.   L80*.  i>.  3». 

»i  Itafdeo,  Tin-  BMful  satin  plant*  etc  .  p.  -T<> 

I)    X^'ilkltiM, m.    Pro.-.    Roy.   Si.r.   Of   Uriorln,    ISOS,   p.    ISA 

«i  H.-ririH  von  B.  .v  Co  .  Apt    LSS3.  n    98. 

j|  Bariehl  ron  B    ft.  Co..  Apr.  LSAS,  p.  3*. 

■i  in  Australia  tii,'  iniiiMvinir  upaclaa  ol  SotttlyptM  hit  daalcflatad  n«  r-tritmyburk : 
/;.  "bllqa  1 1  eric,  fc\  bmlleynnn  P.  »\  MOIL.  E.  mMerottbjrneba  I'    r.  WW      I 
Bn     ST.  MfgwfofdM  Blab  .  and  /•.'.  Oistigntu  Dmna  *1  Blaldra. 

»i  Jooro.  Hnd  Proc.  ol  tin*  Royal  N...     ..!   \    s.  Wales.  Mi'.  |j.  mi. 
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They  obtained  by  distillation  a  yield  of  0.28—0.31  p.  c.  of  oil.  The 
oil  is  reddish-brown,  has  the  sp.  gr.  0.924 — 0.927  at  22°,  and  begins  to 
boil  at  172°.  It  contains  a  trace  of  phellandrene,  cineol,  and  the 
crystallized  eudesmol  ■  described  under  oil  of  E.  piperita  on  p.  538. 

266.  Oil  of  Eucalyptus  Capitellata. 

Baker  and  Smith2  suggest  the  name  of  brown  stringybark  for 
Eucalyptus  capitellata  Smith. 

The  leaves  yield  on  distillation  only  0.1  p.  c.  of  a  dark  red  oil  of 
the  sp.  gr.  0.9153  at  18°.    It  contains  cineol  and  a  trace  of  phellandrene. 

267.  Oil  of  Eucalyptus  Eugenioides. 

Eucalyptus  eugenioides  Sieb.  is  known  in  Australia  as  white  stringy- 
bark.  Baker  and  Smith2  obtained  from  the  leaves  0.68 — 0.79  p.  c.  of 
oil.  The  sp.  gr.  of  the  oils  of  two  distillations  was  0.907  and  0.908: 
[«]D  =  +  3.7  and  +5.2°.    The  oil  contains  cineol,  but  no  phellandrene. 

268.  Oil  of  Eucalyptus  Obliqua. 

Eucalyptus  obliqua  Herit.  is  found  in  the  southern  coast  districts 
of  New  South  Wales,  principally,  however,  in  Tasmania,  Victoria  and 
South  Australia,  Yield  0.5  p.  c.  A  reddish-yellow  oil  of  mild  odor  ami 
bitter  taste;  sp.  gr.  0.899.     It  boils  from  171— 195°.» 

An  oil  obtained  in  Portugal  hud  the  sp.  gr.  0.914  and  the  rotatory 
power  «n  =  —  7°2H'.  It  was  soluble  in  an  equal  part  of  80  p.  c.  alcohol 
and  contained  cineol  (iodol  reaction)  and  phellandrene4  (nitrite). 

269.  Oil  of  Eucalyptus  Punctata. 

The  tree  from  which  the  oil  was  obtained.  Euralyjitus  punctata  1).  C. 
(E.  toreticornis  Sin.  var.  brachycoris).  is  called  grey  gum  in  Australia, 
and  yields  besides  kino  a  useful  hard  wood.  It  is  found  in  the  coast 
districts  of  New  South  Wales,  of  Queensland  as  far  as  the  border  of 
Victoria. 

For  the  preparation  of  the  oil,  the  leaves  and  twigs  were  used. 
Altogether  nine  distillations  were  made  of  material  collected  in  different 
districts.  The  yield  varied  between  0.(53  and  1.19  p.  c.  The  sp.  gr. 
was    between   0.9122  and   0.9205  at    17°.      Two  oils  wen'  laevojrvrate 


«)  .loum.  ii ml   I'riK-.  of  the  Hoy.  Soc.  of  X.  S.  Wale*.  88.  i>.  *«;   Merieht  von  S.  &  ('«., 
Apr.   1000.  p.  24. 

*i  Joiirn,  and   Prof,  of  the  Royal  Soc.  of  N.  S.   Wnlen.  32.  p.    104. 
:1 1  MuliliTi,  Tlio  UMffnI  native  plnntH  etc.  p.  272. 
4|  Kerk-ht  von  s.  &  Co.,  Oct.  1S0S,  p.  27. 
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i  L"]iv— 0.!12°and  —  2,52°  |,  the  in  her  seven  were dextrogyrate^  [«]n  -f-  0.."4° 
to  i  1 4°).  A  B&mple  mixture  of  all  the  distillates  had  the  tallowing 
properties:  sp.  gr.  0,915  at  10°,  [<*]d=  +  O.02T°.  According  bo  the 
sphorie  arid  method  tin-  cineol  emu-eat  of  the  oil  WW  from  46,4 — 54*5 
p.  «•.    No  phellandrene  is  present,  in  the  oil  of  E.  punctata.* 

270.    Oil  of  Eucalyptus  Loxophleba. 

Env;ilyiifus  foxophleba  Benth.d  is  called  by  the  people  York  gum, 
on  account  of  its  Frequent  oecurrence  in  tine  vicinity  of  the  city  of  York. 
The  oil  baa  a  highly  unpleasant  odor,  and  produces  tils  of  coiie/hine; 
wh.-ii  inhaled.  Sp.  gr.  D.S828a1  15.5°;  marie  of  rotation  about  -f  •"". 
Upon  distillation  the  tallowing  fractions  were  obtained:  168—171° 
«IH  p.  ,.:  171—17(5°  U  p.  ..:  17fi-1N2°  2  p.  e. ;  182— 1*7°  8  p 
residue  8  p,  e, 

The  oil  contains  phellandrene  and  cineoT.  onnl  oi  fcha  tatter 

La  estimated  a1  1 5— SO  p.  o.  On  shaking  with  bisulphite  the  oil  diminished 
in  volume  20  p.  <■..  which  allows  of  concluding  thai  b  considerable 
amount  of  aldehydes  and  ketones  is  present,    Amy!  alcohol,  of  which 

small    ipiHiititieH  were  found  in  the  oil  of  E.  gtobutua,  and  to  whirl).    no 

doubt,  an  partly  due  The  irritaTiiiir  action  of  thin  oil,  is  not  present. 

271.    Oil  of  Eucalyptus  Dextropinea. 

The  oil  <<f  Eutsdyptua  dfiXtropinen  Baker*1  hn-s  ln*en  prepared  by 
Baker  and  Sniilli,'  as  lias  ;ilso  1  he  oil  of  E.  l;ifvofiine;i  Baker,  from  the 
fresh  leaves  of  the.se  tree*.  Both  are  indigenous  to  New  South  Wales. 
The  viel.l  was  in  one  case  o,M2-"».  in  another  0.860  p.  &  The  deep  red 
colored  and  strongly  dextrogyrate  oil  baa  the  sp.  gr.  0,8748^-0.8768 
at  17°.  By  distillation  the  tallowing  fractions  were  obtained;  156— K 
59  p.  e.;  L8S— 173°  35  p.  c, 

Tin*  oil  consists  u  linos  1  entirely  of  d-piucne.-*  The  innin  fraction, 
finally  boiling  at  156— 157e  had  Hie  ep.  gr.  g  0.8&29;  [«]u  =  +41,2° 
at  18 


n  "Grey  Oum"  <  Kiu-.tlyptun  iiuurtittii  l»  •' ,),  p-irtli-nlnrly  In  rcRnril  to  Ita 
es-entlnl  i. Ii,  l>y  It.  T.  Buker  F.  I..  S  aid  II.  0.  Smith  l-\  C.  s  ,  THfcnologlHkl  .Mn«*iiiii. 
Sydney,  .louru.  and  Prnc.  or  the  Royal  Snelety  or  N.  S.  Wales,  81,  p.  259;  Berteht 
ron  8.  *  Co..  Oct.  IH'.jn.  ji.  27. 

*i  Pharm.    Joura.,  61,     p.     19H.      Thin    article    Ivy    Parry    iflven    i he    tpMiM    nmne 
m*  toxopbleba. 

s>  The    two   new    ■]>. ■< I. ■>    I'tit-ulypius    «/«••  m.pVfle*    anil    R.    Inevnplnv*    hare    been 
!■  ^>  rilii'il  by  Baker  in    I'roc.  of  the  Llnneau  Hoc    of  .New  South   Wnlea,  27,  a,  4  1+. 
I*  J-.nni    and  Proe  '-1  Hie  Royal  Hoc.  of  N.  B.  Wale*.  S2,  p    IttS 
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For  the  identification  of  the  pinene  the  following  derivatives  were 
prepared:  pinene  nitrosochloride  (m.  p.  103°)  and  from  this  nitro«>- 
pinene  (m.  p.  128—129°),  further  terpin  hydrate,  as  well  as  pinew 
monohydrochloride  (m.  p.  121 — 124°). 

Besides  pinene  the  oil  contains  small  amounts  of  cineol,  which  wa? 
recognized  by  the  behavior  of  the  higher  boiling  fractions  toward  iodol 
and  bromine. 

272.    Oil  of  Eucalyptus  Laevopinea. 

From  the  fresh  leaves  of  Eucalyptus  laevopinea  Baker,1  silver  top 
stringybark.  Baker  and  Smith2  obtained  0.00  p.  c.  of  a  reddish  oil 
having  the  sp.  gr.  0.8732.  The  following  fractions  were  collected: 
157—104°  00  p.  c;  104 — 172°  28  p.  c.  Just  as  the  foregoing  oil  con- 
sisted almost  entirely  of  d-pinene,  this  oil  consists  almost  entirely  of 
1-pinene.  The  fraction  boiling  at  157 — 158°,  which  can  probably  be 
considered  as  fairly  pure  pinene,  had  the  sp.  gr.  0.8020  at  jj£  and 
[«]d  =  — 48.03°.  The  same  derivatives  of  the  pinene  were  prepared  a* 
with  the  foregoing  oil.  This  oil  likewise  contains  only  small  amounts 
of  cineol. 

273.    Oil  of  Eucalyptus  Smithii. 

The  leaves  of  Eucalyptus  smithii  yield  on  an  average  1.353  p.  i\  irf 
oil  which  contains  over  70  p.  r.  of  cineol.4  The  oil  contains  d-piiieiie. 
but  no  phellandrene.  The  eudesinol.  described  under  the  oil  of  Ew;,- 
lyptus  piperita  on  p.  538  has  also  been  found  in  this  oil.3 

Second  Group:     Citronellal-coiitaining  Oils. 
274.    Oil  of  Eucalyptus  Maculata. 

The  spotted  gum-tree.  Eucalyptus  maculata.  closely  related  to 
E.  citrioilora  Hook.,  grows  in  New  South  Wales  and  Queensland,  hut 
has  also  been  transplanted  to  Ceylon  and  Algiers.  The  oil,  of  eitronell.d- 
like  odor."  has  the  sp.  gr.  0.900.  boils  from  210— '2'2l)°  and  cannot  U> 
distinguished  from  the  following  oil. 

i>  Sw  footnote  .'I  on  p.  liJI.Y 

2)  See  footnote  I  on  p.  .":{.". 

•"»)  According  to  Smith  iiIiiiomI  nil  of  the  oIIh  obtained  from  upeeleH  elonely  relate  !•• 
/•.'.  jsliihnliis  rontuln  pinene.  mieh  an  the  oIIm  from  If.  hritlfreslnnn.  K.  K'>ulnritlyx.  ete. 

*i   I'roc.  of  the  t.i mien n  Soc    of  X.  S.   WiiIch.  IHII'.I,  II.  |>.  '2\r2;   Uerleht   von  S.  A  i '•< 
Apr.    l'.KHi,  p.  L»4. 

.*•)  .loiirn.  iiikI   I'roc.  of  the  Itoy.  Soc.  of  X.  S.    Wnlen.  :\:\,  p.  S«J;  Herlcht    von  S  &  *  »  . 
Apr.   I'.hio.  p.  •_'«. 

»)   Uerleht    von   S.   A.   Co..   Apr.    lsxs,   p.    |«i. 
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275.    Oil  of  Eucalyptus  Citriodora. 
Eucalyptus  chvioiiuvn   Hook,   is  probnhly  only  ;i  vrirrHy  oJ"  K  m&Ctt- 

l/it.t  Rook.  ami  is  tor  this  reason  sometimes  designated  as  /:.'.  maculate 
Hook.  par.  ritriathmi.  Tin-  tm-  ^rows  i»si  in  stony  ground.  It  in 
indigenous  to  Queensland  and  1ms  also  been  planted  with  Bnccess  in 
Iiirliu.  in  Zanzibar  ami  on  tin'  Magdalene  Iliver.'  The  lfiives  are  distilled 
in  Gladstone  (Queensland)  and  gite  in  tlie  fresh  state  t — 1.5  p.  <• .  in 
the  dried  state  -'{—4  p,  <-.  of  oil. 

TIih  oil,  diBtinguiahed  through  it*  pleasant  catroneBaHikfl  odor,  is 
much  need  ai  a  perfume  for  soap.  Bp.  gr.  0.870—0.905.  ii  la  inactive 
or  slightly  dextrogyrate  t«oupto  +2°)  and  is  soluble  in  4  to  .'•  parte 
of  To  p.  i ,  alcohol. 

it   consists  to  ti stent   of  so— in)  p.  ■-.  mi  citroneHal,  CiofiisO. 

The  remainder  ol  the  oil,  judging  from  the  odor,  consists  ol  geraniol 
mnl  ritronellol.    Cineol  is  nol  contained  in  it  - 

276.    Oil  of  Eucalyptus  Dealbata. 

c&lyptoa  tfoalhata  \  Cunn.  (jR  timmulfc  Labill.8)  growe  in  Tas- 
mania,  South -Australia.  Vietorin  and  New  South  Wales.  Th*«  oil  has 
an  exceedingly  Que,  Eosli&ta-like  odor,  due  to  titrcmeHnl.  Besides  thin 
there  is  present  another  body  of  pleasant  odofi  reminding  oi  geranium 
(geraniol?)'.  The  oil  boila  from  206—219  and  has  the  ap.  gr.  0.871— 
0.885  ' 

An  oil  ol  S.  vimjnalia  (no  author)  described  by  Wiiisi.-in  and  Mfitter 
is  so  different  From  that  Just  given,  thai  it  is  impossible  thai  i<  should 
have  come  from  ilu<  Bams  plant.  The  odor  eras  unpleasant :  it  had  the 
sp,  gr.  0.921  and  boiled  between  l">!>  ami  hi;  .  iimt  is.  ai  ■.<  tt>iu- 
peratare  at  whicli  the  oil  of  E.  deulbata  had  not  begun  to  boii-B 

277.    Oil  of  Eucalyptus  Planchoniana. 

Tlw  fresh  learee  of  the  tree,  Eucalyptus  ptatichoDi&nu  r  v,  Mull., 
occurring  in  northern  New  South  Wales  ami  hi  southern  Queensland, 
jrield  according  to  Btaiger"  only  0.08  p  >■■  of  volatile  oil.  it  hae  e 
peculiar,  citronella-like  odor  and  the  *p.  gr.  0.915. 


•  i  r.  IllUar,  Rebel   Bxtra-Tropte»l  Plants,  'Mb  e.l..  p.  l«7. 

»»  Bsrteht  ron  s.  a-  Oft.,  Apr.  i*kk,  p.  90;  Oet   1800,  pp.   IS  Mid  BO;  Apr,   18*1, 
p,    191    kpr.  18SS,  i>   BTi  on.  1898,  p    IT. 

»i  H/ilden.  Thr  Uwtul  nntivc  |>liuitf  .■(>  ..  p,   B8T. 

»i  BcrMU    v., n  S.  *  I'o,,  Apr.    ISAS,   p.    In 

I  -  M  ii.i-l.-i.. rtt.,    p.    -'7  I 

«»  Ifaidra.  inc.  rtt.,  i>.  278, 


538  Special  Part. 

Third  Group:     Citral -containing  Oils. 

278.    Oil  of  Eucalyptus  Staigeriana. 

Eucalyptus  staigeriana  F.  v.  Mull,  grows  in  northern  Queensland. 
Its  leaves  yield  upon  distillation  2.75 — 3.36  p.  c.  of  an  oil,  smelling 
pleasantly  like  lemon  and  verbena.  It  has  the  sp.  gr.  0.880 — 0.901  and 
boils  from  170 — 230°.  The  lemon-like  odor  is  due  to  citral,  which 
besides  terpenes  forms  the  principal  constituent  of  the  oil.1 

270.    Oil  of  Backhousia  Citriodora. 

Backhousia  citriodora.  F.  v.  Mull,  is  indigenous  to  southern  Queens- 
land. The  leaves  yield  -4  p.  c.  of  volatile  oil,  which  in  odor  and  proper- 
ties is  similar  to  the  foregoing  one,  and  appears  to  consist  almost 
entirely  of  citral.    Sp.  gr.  0.900;  boiling  temperature  223 — 233.* 

Fourth  Group:  Oils  with  a  Peppermint-like  Odor. 

280.    Oil  of  Eucalyptus  Haemastoma. 

Eucalyptus  haemastoma  8m.  is  distributed  from  Illawarra  (NVw 
South  Wales)  to  Wide  Bay  (Queensland).  From  the  fresh  leaves  l.H— 
1.9  p.  c  of  oil  are  obtained.  It  has  a  peppermint-like  odor,  but  nt  the 
same  time  reminds  of  geranium  and  cumin.  Sp.  gr.  0.880 — 0.S90; 
boiling  temperature  170 — 250°.  It  contains  cineol,  tvrpenes  <in<i 
probably  also  cumin  aldehyde  and  nienthone.1 

281.    Oil  of  Eucalyptus  Piperita. 

The  oil  from  the  leaves  of  Eucalyptus  piperita  Sin.  was  alreadv 
known  in  17H8.  It  is  mentioned  on  page  260  of  White's  ••Journal  of  a 
Voyage  to  New  South  Wales.*'  The  name  peppermint-tree8  was  given  t<» 
this  plant,  on  account  of  the  great  similarity  of  the  oil  of  its  leaves 
with  that  of  peppermint  {Mentha  piperita),  which  grows  in  England. 

The  oil  has  recently  been  prepared  and  investigated  by  Baker  am) 
Smith.4  The  leaves  and  twigs  yielded  on  distillation  0.7S  p.  c.  of  oil. 
It  has  a  light  color  ami  a  decided  peppermint-like  odor,  which,  however, 
becomes  fainter  even  after  several  weeks.  Sp.  gr.  0.909  at  1T:: 
[«]D  =  — 2.97°.     It    boils  Ix'tween   1 7»>  and   272°.     In  the   lower  boilini: 

M  Ilerk-ht  vim  S.  &  <'<>..  Apr.  lsss.  p.  2d. 

»)   Berieht  von  S.  &  •'<>..  Apr.  Isms,  p.  2<>:  Oct.  ISSN,  p.   17. 

3)   Thin  tree  Is  ulno  denlKnnted  Sydney    peppermint    In    order  to   diBtlnKuiuh    It   front 
i  he  white  and  brown  peppermint  tree,  the  It,  ntiiygfltilinn. 

«>  Joiirn.  and  Proc.  of  the  (loyal  Soe.  of  X.  S.    Walea,  81,  p.  10.". 
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'actions  phellandr>'iie  ami  rineol  were  found.    From  the  fracti a  boiling 

ir  i*<V<',—-J72°  there  separated  a  compound  In  wall  farmed  crystals,  wfejofa 
called  eadfismoL     Eudesmni   boils    &1    27(1—272°   and    mail 

i'4 — 75°.    Budeamo]  has  lately  1 n  subjected  toa  mora  thorough  -audv 

»y  Smith.1    li   « aystalUses  in  white  milky  needles  melting  at   79*— 80 
tta  analysis  corresponds  with  Gha  formula  rlr,n,„n,  bnt  contains  neither 
hydroxy!  nor  a  ketone  group.    It  yields  a  dinitrn  compound  melting: 
DO°  and  a  dibromide  melting  at  55—56  . 

Wilkinson2  found   for  Oil   ">i!   distilled  from    E.   piperitA   the  *l>    glH 
,»13  and  [«],.,=  +  1..; 

Fifth  Group:    Oils  Less  Known  and  of  Indettiiite  Odor. 

282.    Oil  of  Eucalyptus  Divcrsicolor. 

EneaJyptiiH  diversicolor  V  v   Mull,  grows  in  south-western  Australia. 
i  eylori  and  Algiers.    Tin-  oil  has  the  ap.  gr   0.924;  [«]d  =  4-9.7°.* 

283.     Oil  of  Eucalyptus  Fissilis. 

Tin-  nil  from  the  leaves  of  Euatfyptaa  tieBffla*  has  the  sp.  gr.  0.928 
and  is  optically  Inacl  ive.a 

284.    Oil  of  Eucalyptus  Goniocalyx. 

Buc&lyptm  gonioc&tjrx  !•'.  p.  Miill .  la   indigenous   to  Victoria   and 

South  Wnles.     Yield  from  the  leaves  (».<>  p,  r.    The  light  yellow  oil 
baa  a  penetrating-,  quite  unpleasant  odor  and  obnoxion*  mute.    Sji 
0.91B-O.S30;  [,/)D  =  — 4.8°:*  boiling  temperature  1.12— 1?5*.« 
According  bo  Smith1  tbs  oil  contains  eudesmol, 

285.    Oil  of  Eucalyptus  Gracilis. 

Tin'  oil  of  Kurniyjtttis  grt&Jlia  F.  v.  Midi.,  growing  iii  Queensland, 
Victoria  and  south-western  Australia,  has  the  Hp.gr. (MM)!);  [<i]L,  =  +  !l  ::    I 


286.    Oil  of  Eucalyptus  Lehmannl. 

Km nhfitus  Lchm.inni  Piviss    nciirs  in  south-western  Australia. 
oil  «d. mined  from  h    hi  -p.  gr,  0.028:   |>]r>  =  4-  ■"•.»°.2 


The 


1)  .liiurn.  unit  I'riir.  of  ihi-  Roy.  8oC,  of  N.  B-  Wnles,  SH,  p.  Sfi  ;  II.  rl.lil  urn  B.  A  Co  . 
Apr     1  1«mi.  p.  Ui. 

*)  Pfoe,  .if  tin-  Royal  Soe.  ol  Vletorii,  I  BBS,  i>    is»8. 

*l  Arcoriilnft  to  Maiden,  Etirulyiitu*  flsxilift  P  f(  MI1H.  In  HyimriyTniiiiH  with  £.  nmjrf- 
•  hillim  I.olilll..  the  oil  of  whlrh  l«  Mrimiftl.v  UMVOgtyrUft  [tl  HpMlAfl  mnvlly  MM  0OH 
not   «tr«.*   with   that   obtain.'.!   l.y    U'll  kin~..n   fp..m    K    lJ.wW/.s'. 

*>  .Maiden.  The  uttefiil  nntlvt*  plunta  etc..  p.  "-.'UK. 

s,   WMktavon.  loc.  rit..  p.   197. 


:.iti  Special  Pari 

287.    Oil  of  Eucalyptus  Longifolia. 

fSae&lyptne  longifclifi    Lk,    is   distributed    in   Victoria    and 
Boat!  i  as  Porl  Jackson.    The  « •  i  1  is  viscid,  has 

cooling  baste  and  camphor-like  odor.    8p.  jr.  0.940;  boili 

I'.H-L'I 

288.    Oil  of  Eucalyptus  Occidentalis. 

The  leaves  of  L'it'.il\ jitus  occident&Jui  End!  growing  th-w« 

Australia  give  . i r •  oil  of  the  sp.  ibt.  0.9286;  [«]ii  —  +- 

289.  Oil  of  Eucalyptus  Pauciflora. 

EucaJyptva  pameffiara   ftieb.    is  Found   in   Tasmania 
New  South  Wales,    the  oil  of  the  leaves  lias  the  sp.  gr<  0.894- 
[«]o=-r-6  to  +  17 

290.  Oil  of  Eucalyptus  Stuartiana. 

Eumlyfitus  stiinriinnn   V.   \.  Miill.  distributed    from   Taai 
island,  contains  ;i  (golden  yellow  oil.  smelling   stroii 
bat  tint  nf  rii,..,,!  ■■•    S|..  -i    0.917—0.932;   \u\v——T  r . .  —  I  < .    - 

291.  Oil  of  Eucalyptus  TereiiL-ornig. 
Eneul\iitu<   torBticornJa  Sin.    or   red   yum    i^   found    in 

Queensland]   and  contains  a    red   oil,   "'  a   difficultly   deftaa-bli 
reminding  so wool  ol  eedoarj?  root,    it  contains  no  cineol.* 

292.  Oil  of  Eucalyptus  Tessellaris. 

EuvtUyptuB  tentsell&ria   F.   v    Miill.   [E.   vimioalin  Hook,  f  i.   M 
bay  ash,  (frown  is  Bouth  Australia.  New  Si.mli  Wales*  to  North  Aim 
Ths  •l.ick  brown  oil  has  an  entirely  eltHiin-i   haleamie  benzoin 
1 1  contains  no  cineol.' 

293.    Oil  of  Eucalyptus  Dawson  i. 

JSocttyptBH  duwsoni,  called  idaty  gniu,  wow  recognized  ,i-    i  -  f>:«rnu 
ipecacs  by   Baker.*'    Tin-  yield  o(  oil  amounted  to  only  HIT:.'  p, 

nras  'HHII  al   1."       Tin-  oil  contains  noii I.   but    i 

!i I'll.-,    lis  principal  constituent  ap  lie  o  seequifcerpei 

Mni.l.'ii,   Tlir   iiHi-fiil   DtHn  ]i1hii(h  dr  ,   |i.    -_'7" 

»J   9  111  in i'"-     Boj  - >  -  ■■'..  i>    IBB, 

j.   B*rich1   too  8    a   •  ■•  .  kpt    w...i.  p.  S 

*i    I'm.-     Dl    Oi.-    I.lriii.-nn  S...      ..!    \      v     v«      l  IKUII,    II.   |.-   8B2:     Serial) 

<•....    \\>v     \: |.     J  I 


Oik   uf  tin-  I'mhrllirn.,-.  841 

294.    Oil  of  Eucalyptus  Camphora. 

Pbi    leaves   of   Eucalyptus  <-nnti>honi.   known    a**    sallow  or    swnmp 
i).    give    an    average   yield    of   O..T.IN   p.   e.    of   oil.      Sp.   gr.  0.91  G.       It 

•i'nt;iii(s  pinene,  eineol  and  much.eudeemol.1 

295.    Oil  of  Chervil. 

By  the  distillation  .hi  i|t.-  i'r.-sli  I'ruii  of  garden  chervil,  Aatbriaaua 
folium  Boffin.  {Chaerophjrllum  sativum  Lam.,   Family  Umbeffiferste) 
Charohot    and    I'illet  -'   in    18f>9  obtained  0.011*  p.  c  of  a    lighl  yellow 

oil  of  an  auisi-lik lor,  reminding  of  .-stni-oii.    It  oonslets  priociji 

ol  methyl  chavicol.  On  treating  tin-  oil  with  BJCOhotta  potaasa,  OOfftllo] 
im,  p.  2(K— 21°)  was  Formed,  which  woe  converted  into  anisic  aldehyde 
i.<    oxidation, 

eeit0  in  L875  had  distilled  the  unrips  chervil  fruit  and  obtained 
from  Ink.  27  g.  of  oil.  II"  showed  the  pfBBeiie"  of  .'tliyl  ami  methyl 
ftl«M  iIkiI  in  the  dial  illation  water. 


296.    Oil  of  Coriander. 
Oleum  CfirliiwlH.  —  OrlanuVrol.  —  Essence  <le  <  oHiiikIk-. 

OkUiiN  ami  History.    The  coriander  plant,  Gori&ndrum  sativum  L. 

(Family  tfrniw/Zz/trae),  cultivated  in  many  countries  and  in  nearly  all 

-.    was   used   us  a   kitchen    spice  even    I  Wore   the   Chrietlan    Era. 

\>  such,  coriander  fruit  is  mentioned  several  times  in  Sanscrit   writings, 

in   the  Bible  and  in  later  Roman  writing's.    Coriander   fruit    has  also 

m  found  in  old  Egyptian  monumente  of  the  tenth  eentnrj  B.  0. 
among  other  still  recognisable  offerings. 

Coriander  i-  also  mentioned  among  the  useful  plants  recommended 

cultivation   by   Charlemagne,    but    it    appears   to  have   received^ 

OB  with  the  Arabians,  so  also  with  the  GerinuiiH  in  the  middle  ages, 

only  slighl  consideration.    The  frnii  is  again  mentioned  fan  The  medical 

ami    distilling    luniks    of    tin-    sixteenth     century,     although     it     hail     i  .<-;-=. 

employed  now  and  again  as  e  kitchen  spin'. 

The  distilled  oil  of  coriander  ,ipp.-.irs  in  have  lnvn  first  obtained 
by    Porta   In  the  sixteenth  century.    In  the  price  ordinances  ■ 
the  Oil  is  Bret  included  in  tlnit  of  Berlin  of  1574  and    Prankfurt-on-the- 
M.iin  of  1587  and  in  the  1589  edition  <>f  theDispeiiHatorium  Noricum. 


B  (.intrn-tr  4  on  p.  640 
1 1  linn.  Boe.  Bblm.,  in,  31, 


'»  hlvblR'H  Annnli'ii.   LW,  p.  BStt, 
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Coriander  oil  was  investigated  in  1785  by  Ha-sse,  in  1835  bj 
Trommsdorff,1  in  1852  by  A.  Kawalier2  and  in  1881  by  B.  Grosser.' 
A  true  insight  into  its  composition,  however,  was  brought  about  by 
the  investigations  of  Semmler  (1891)  and  of  Barbier  (1893). 

Preparation.  Coriander  oil  is  distilled  from  the  fruit4  which  ha* 
been  crushed  between  rollers.  For  the  preparation  on  a  large  soak-, 
only  the  coriander  from  Moravia,  Thuringia  and  Russia  is  used,  the 
yield  being  0.8 — 1.0  p.  c.5  Only  in  cases  of  necessity  is  the  fruit  of  other 
districts,  which  are  all  much  poorer  in  oil,  used.  Of  these  mar  he 
mentioned:  French  (yield  about  0.4  p.  c),  Dutch  (0.6  p.  c.)  and  Italian 
(0.5  p.  c.)  coriander.  Still  less  oil  is  given  by  the  large  grained  Morocco 
fruits,  namely  0.2 — 0.3  p.  c.  while  the  East  Indian  fruit  with  only 
0.15—0.2  p.  c.  gives  the  lowest  yield. 

The  exhausted  and  dried  fruit  is  used  as  cattle  food.  It  contain.* 
11—17  p.  c.  of  proteids  and  11—20  p.  c.  of  fat  (Uhlitzsch,6  1893). 

Properties.  Oil  of  coriander  is  a  colorless  or  slightly  yellowish 
liquid  of  a  characteristic  coriander  odor,  and  an  aromatic,  mild  tast*-. 
Sp.  gr.  0.870—0.885;  «D  =  +  8  to  +  13°.  The  oil  is  soluble  in  3  pan., 
of  70  p.  c.  alcohol  at  20°. 

Composition.  Through  the  investigations  of  Kawalier2  a  body  of 
the  formula  CioHihO  was  recognized  as  the  principal  constituent  of  fir 
oil.  Tin*  alcoholic  nature  of  this  compound  was  later  shown  by  Gross**." 
Semmler7  in  1891  designated  it  as  coriandrol  and  found  that  it  wa<;i 
chain  compound  l>elonging  to  tin*  so-called  ''oleftnic  camphors."  Barbier* 
in  1893  showed  that  linalool  and  coriandrol  had  the  same  physi--;:! 
properties  with  the  exception  of  being  opposite  in  rotation,  and  tli.ii 
they  were  also  completely  alike  in  their  chemical  behavior.  Both  yi4i 
OH  oxidation  the  same  aldehyde  viz.  citral.  split  off  water  in  the  sani'- 
manner,  and  can  be  converted  by  proper  treatment  into  geraniol.  For 
these  reasons  coriandrol  must  be  considered  as  the  doxtrogyraf" 
modification  of  linalool. 

For  the  investigation  of  the  terpeno"  contained  in  coriander  oil. tie 
more  volatile  portion  coming  over  on  rectification  by  steam  distillation 

'i   Arehiv  (I.   I'hiil'lll.,  .">-.  p.   114. 

a i   LU>IiIk'h  Ammleii.  si.  p.  :t.ll:  .lonrii.  fill-  prnkt.  Oiimji..  5s.  p.  220. 

ai  llertehte,  14.  p.  24S.1. 

*>  Tlie  timhelliferoiiM  fruit k  iiro  commonly,  tliouicli  erroneoimly   cleHlgnnted  h*»m1«. 
5)   A  yield  of   1.1   p.  i-.,  ii m   reported    by    Kck   111   1S*.»"    ( I'harm.   Ztjf..  32.    p.  4:1:1'  h»» 
never  lieen  olitnlned  on  n  In  rice  nrnle. 

u  i   hie  land  win  lini-haft  lichen   YermwIiMHtntloiien,  4-J.  p.  0O. 

'i    Itcrlclite.   24.   p.   200. 

")  lompt.   rend..   11*',,  p.    I40<>. 

»)   Iterk-llt   von  S.   A  Co..  Apr.   1K02.  p.   11. 


was  repeatedly  Fractionated  wiili  the  me  <>f  a  distilling  column.  A 
bion  boiling  between  156  and  160*  roe  obtained.  It  baa  theffp.gr, 
0.861  and  "d  —  +  S2°42'.  The  Qitroflochloride  game  with  benxylamine 
pinene  nitrolbenzyiamane  melting  at  123 — 124°.  According  to  this  the 
N'rpeije  nf  coriander  oil,  the  amount  of  which  is about  5  p. c,  is  d-pinene. 
As  k  mixture  of  piiiene  with  linalool  bai  by  no  mean*  the  odOT  "f 
coriander  oil.  another  body,  j« t  present  unknown,  musi    be  contained  in 

Tiir  nil,  tr.  whteh  is  due  the  s] ifte  euriander  odor. 

K.vamination.  I 'oriii in ler  oil  is  oit4Ti  adulterated  with  orange  or 
nirperuine  oil.  These  additions  are  readily  reeojrnized  by  the  specific 
gravitj   and   the   rotatory   power.     The  solnbllitj  best   with  To  p.  ,. 

alcohol   i>  also   Vvr\   servieeuble    for   deteetiny;   adulteratil  ins ;    oils    which 

do  not  torn  a  olear  solution  with  this  solvent  are  to  be  rejected 


in  order  bo  make  s  ntndy  of  the  changes  which  the  oil  undei 
in  the  ripening  process o!  tin-  plant,  Bchimtnel  A  Co.1  distilled  coriander 
dtfferenl  stages  of  its  (growth.  First  of  all  the  fresh  fioweruur  herh 
was  distilled  with  the  roots  immediately  alter  being  collected.  The  plant 
in  this  condition  had  u  highly  disagreeable,  stupefying  bed-bug  odor. 
L.ii'i.  when  iIk'  barb  was  hall  ripe  and  had  already  begun  bo  go  to 
eeed,  the  aacond  (SstiUation  won  untertaken  The  bed-bug  odor  waa 
teas  prominent  and  the  true  coriander  odor  was  more  noticeable.  As 
the  herb,  when  the  fruit  is  ripe,  in  nearly  devoid  of  odor,  only  the  ripe 
fruits  wen-  lined  inimediaieh   after  harvesting. 

1)   Oil  front  the  fresh,  flowering  plant. 

Yield  0.13  p.  c.  Sp.  p.t.  o,k.1:{.  X.,t  soluble  in  To  p.  v.  alcohol, 
Highly  unpleasant  bod-bug:  odor.  After  2%  months  the  sp.  gr.  bad 
increased  to  o  s.'ii  The  angle  of  rotation  { which  had  at  first  m.i  been 
determined)  amounted  to  +  1°2'.    The  bad-bug  odor  had  almost  antirel] 

di.-ap|H '.imm]  :    the  compound   appears,    tlierefore,    to   have  suffered    poly- 
merization or  bo  bare  been  changed  or  inverted  in  some  other  way.1 

2 1   Oil  from  i  he  fresh,  hail  ripe  coriander  herb  with  fruit. 

Yield  0.17  p.  e.  Bp.  gr.  0.866;  so^  +  TMO'.  Soluble  in  H  parts 
of  7o  ji.  ,-.  alcohol.  The  odor  is  coriander-like  accompanied  by  a  slight 
bed-bug  odor.    After  one  month  the  *p   gr.  had  risen  t<>  o.mvi 


',  r.-.i.iii  ton  s.  *  Co..  i».i    is-..-.,  ,,.  ia. 


r.H 


Sf.^-i.-il  furl. 


Oil  from  pipe  coriander  fruit  distilled  im.  media 

i  tn-  ha  \\  est 

XleM  0.851  p.  a    6p.  gr,  0.876;   «d  =  +  h»  4s'.    Soluble  in  a  pen* 
"i  TO  |".  c.  alcohol.    True  coriander  "dor. 

297.    Oil  of  Cumin. 
Oleum  Cumini,  —  (  mnimil.  —  Essence  m-  Cumin. 

IllSTi.KV.    KlCI'.IN     AMI    PlCKPAKATION.       Til''    Id  Mil.  i  1 1   i  H'   III.  it  ((-■  i 

of  tlit*  orient,  Cumiaum  cymiimm  \.    lias  been  need   together  wirli 

pice  in   antiquity.     Both    liavr   \*~ 
Posed,  tin'  'nu'  with  the  other  and   also  with   the 
caraway,  Nigelta,  in  literature.    They  were  need  in  England    toe 
end  of  the  1  htrteenr li  eentnry  and   in  German;   in   the   ftftaei 

"I'hr  volatile  oil  of  cumin  \^  included  in  the  price  ordins 
lor   1574,   of  Frankfurt   for   1.182.  and   in   tin-   1589   edition  -a 
Dispsnsatoriimi  Noricum. 

oil   i.i'  cumin  is   dietiHed   from   the  eeed   o!  the  Roman  can 
Syria,  Morocco,  Malta  and  East   India  are  of  commercial   intend 
plae.»-  of  production.    The  individual  varieties  gave  according  : 
ruinations  to  the  manufacture  on  a  large  scale  the  following  yfel 

Maltese  i  iiniin  8.6       percent 

Uorocea  '*      -I 

Ivn.-t    In.lian        •'        M— B .-'. 

Syrian  "      55.5 — 1 

PaopsBfRBS.    Oil  ui  i  nil) in  is  at  first   a  colorless,  later  a  yeUoaisJi 
li(|tiid.  "i  M.r  1 1 , i [ . l . ~ ,■ . - .- « 1 1 1  bug-like,  but  characteristic  odor  of  cum 
an  aromatic,  somewhat  bitter  teste. 

Tin-  specific  gravity  of  the  oil  distilled  from  comin  from   tin 
is  0.91—0,98.    With  an  Knsi    Indian  oil,  as  well  as  with  two  oik 
onknown  Boorce,   the  density   was  found    to    vary    from  0.803 
a»=  +4  bo  4*8 

The  solubility   varies  as  tin-  specific  gravity,   whicfl 

fails  with  the  amount  of  cnmic  aldehyde  in  the  oil.  Tin-  bet 
nils  dieaoive  in  9  parte  "f  no  p.  »-.  ah-ohol,  Hie  lighter  oils  requin 
irnii'ii  as  in  | ■-•  •  i-i --  i «f  t liis  solvent. 

OoHFoarriON.     Cumin   aldehyde,   or  cutninol l    is    th 

which  cumin   oil   owes   its   odor   and    i i ^    more  prominent 
r_vm.Mii'  ami  a  terpens  CioHio  accompany  this  aldehyde  in  the  oil 


■  i    In   ,!■ ''■■pImiici-   wltli    the  altlfliyiU-  Mm  nu  u-r  «il   lliln   ■uliittuni-v    a    ahould    h*  <M(- 
nnt«d  cnmlnnl. 
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Gerhard t  and  Cahours1  in  1841  separated  the  hydrocarbons  from 
the  oxygenated  constituents  for  purposes  of  investigation  by  distilling 
the  oil  with  caustic  potassa.  The  aldehyde  was  thereby  changed  to 
euinic  acid  and  cumic  alcohol  and  was  at  the  same  time  retained  by 
the  alkali.  Bertagnini2  in  1853  found  that  cuminol  combined  with 
sodium  bisulphite  and  thus  recognized  its  aldehyde  nature.  This  gave 
at  the  same  time  a  rational  way  for  the  preparation  of  the  body  in  a 
pure  form.  According  to  Kraut8  (18.~>4)  the  lower  boiling  portions  are 
distilled  off  and  the  residue  shaken  with  sodium  bisulphite.  After 
standing  24  hours  the  thick  mass  is  expressed  and  decomposed  by 
distillation  with  soda  solution  or  dilute  sulphuric  acid. 

Cumic  aldehyde,  C10H12O,  has  the  sp.  gr.  0.972  at  13°  (Kopp,* 
1855),  boils  at  109.5°  under  13.5  mm.  pressure,  at  232°  under  760 
mm.5  and  is  optically  inactive. 

The  presence  of  a  terpene  in  cumin  oil  boiling  at  156°  and  having 
the  sp.  gr.  0.805  at  15°  was  first  shown  by  Warren6  (18G5)  and  later 
confirmed  by  Reilstein  and  Kupfer7  (1873).  Wolpian8  (1896)  prepared 
the  terpene  in  its  purest  form.  He  found  the  boiling  point  157 — 158° 
under  768  mm.  pressure,  sp.  gr.  0.8604.  «u  =  +  25°  25'.  His  attempts 
to  prepare  a  crystallized  derivative  and  thus  to  identify  the  hydro- 
carbon with  one  of  the  known  terpenes.  were  fruitless.  He  believed, 
therefore,  to  have  found  a  new  terpene  which  yielded  only  liquid  com- 
pounds and  "gave  it  the  name  of  hydrocuminene.  In  order  to  justify 
such  assumptions,  much  stronger  proofs  are  necessary  then  the  almost 
exclusively  negative  results  of  Wolpian. 

The  second  hydrocarbon  of  cumin  oil  is  eyinene,  the  identity  of 
which  with  cymene  from  camphor  as  well  as  that  obtained  from  other 
volatile  oils  was  shown  by  Reilstein  and  Kupfer,  and  also  by  Wolpian. 

298.    Oil  of  Celery  Seed. 

Oleum  ApH  Qraveoleutis  Seminls.— SellerieHamendl.—  Essence  de  Sentences 

tie  Celerl. 

Origin  and  Properties.  The  volatile  oil  which  is  present,  in  all 
parts    of   the   celery    plant.    Afthnn    j^m  veofoiw    L..    is    especially    well 


>)  Liebig'H  Annalen.  88,  p.  70.  *)  Zelt*ohr.  f.  Chemle,  1.  p.  8«7. 

>)  Lieblg's  Annalen,  85,  p.  273.  ?>  Lleblfr'H  Annalen,  170.  p.  282. 

>)    Lieblfc'8  Annalen,  92.  p.  00.  »1    Charm.    Zeltnchr.   I.     Ruiwl.,    85. 

*■)   Lleblg'a  Annalen,  94.  p.  .'117.  pp.  97.  118,  129.  145,  101. 
»)  AnachOti &  Reitter.  Die  Peculation  miter 
vermlndertem  Dnick.     Bonn.  189.".  p.  73. 

85 
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represented  in  the  fruit,  somewhat  sparingly,  but  still  in  quantity 
sufficient  for  preparation,  in  the  green  herb,  while  the  roots  give  an 
aromatic  water  upon  distillation,  but  no  oil. 

By  distillation  with  water  vapor  about  2.5 — H  p.  c.  of  a  very  mobile 
and  colorless  oil  are  obtained  from  the  seed.  It  smells  and  tastes 
strongly  of  celery,  has  a  sp.  gr.  of  0.870 — 0.895  and  «d  =  +  67  to  +  7i»\ 

Composition.  (Celery  oil  consists  of  about  90  p.  c.  of  hydrocarbons. 
In  an  investigation  in  the  laboratory  of  Hchimmel  &  Co.  a  fraction 
boiling  constant  at  170— 177°  was  obtained,  the  rotation  of  which  wa.* 
«d  =  +  107°.  By  the  action  of  bromine  a  solid  Bromide  was  formed 
which  melted  at  105°.  According  to  this,  d-limonene'  is  a  constituent 
of  celery  oil.  Other  terpenes,  it  appears,  are  not  present,  in  any  case, 
pinene  is  excluded,  as  nothing  came  over  before  170°  when  distilled. 
This  is  of  interest,  as  adulteration  with  turpentine  oil  can  now  be 
readily  recoguized. 

The  amount  of  the  oxygenated  constituents  to  which  are  due  the 
celery  odor  is  very  small  compared  with  the  terpenes.  Sometimes  a 
separation  is  effected  during  distillation,  in  that  the  heavier  portioa* 
settle  at  the  bottom  of  the  receiver.  Usually,  however,  no  heavy  oil  L- 
obtnined.  This  is  only  difficultly  volatile  with  water  vapor  and  there- 
fnri'  often  partially  remains  as  residue  in  the  still  when  the  oil  i* 
rectified. 

Surh  ,'i  residue,  as  well  as  the  so-called  heavy  oil  was  used  bv 
(~-iaitnieJu.il  and  Silber2  in  1897  for  their  investigations.  They  found  tii* 
following  compounds; 

1)  Palmitic  acid:  2 1  a  phenol  possessing  the  properties  of  guaia«ol: 
•'{)  a  second  phenol,  white  needles,  melting  at  (JO — 07°.  of  the  com- 
position ('inH^o()» :  4)  a  liquid  boiling  from  202  to  209°.  probably  a 
sesquiterpene;  .">)  sedanolid.  a  lactone  CiaHisOa-  It  boils  at  1H.V  umW 
a  pressure  of  17  mm.  The  corresponding  oxy  acid,  sedanolic  a«i.l 
('iglimtOs,  melts  at  MS — S9C  and  is  easily  changed  to  sedanolid.  From 
the  oxidation  results  it  follows  that  sedanolic  acid  is  o-oxyatiiyl-Js-t«'t ra- 
lly dro  benzoic  acid.  (J)  Sedanonic  acid  anhydride.  ('jaHinOa.  Sedaiionir 
acid.  ("l^HisO:!.  is  an  unsaturated  ketone  acid  (in.  p.  ll*Jc).  o-valeryl- 
J'-tet  ra  hydro  hen  zoic  acid.  Sedanolid  and  the  anhydride  of  sedanoni' 
acid  are  to  l»e  considered  as  the  constituents  giving  the  characteri.-ti- 
odor  to  celery  oil.  Their  constitution  is  shown  by  the  following 
structural  formulas : 

■  i  is.Ticin  \ ..n  s.  \-  I....  Apr.  is«.n»,  p.  :\r>. 

2)  ltcrli'liii>,  ::<>.  |>|..   m_'.  .-,ni.   1410.  14-Jl.  J-U7. 
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299.    Oil  of  Celery  Leaves. 

OleUi  Apii  QrftTSOtettl  I'ulionim.—  SellerieblHtlrriH.—  BhnM  fe   PmHIw  <!<• 

(Vdarl. 

Tin-  oil  prepared  from  the  fresh  kerb1  (yieH  about  0.1  p.  <-i  has  u 
strong  odor  of  'In-  Freeh  celery  leaves.  It  is  very  Bold  and  of  e  greenish" 
sriiow  color,  has  iln*  up,  ht.  o.h-Ik — 0.850  nt  1 5  .  Hi.'  rotatory  power 
'*!,=: +4N  Tn  4-"'-  and  Is  soluble  t<i  a  'Kir  Boiutdon  in  in  parti  ol 
'.mi  p.  c.  alcohol. 

300.    Oil  of  Parsley. 

Oleum  ri'trnwlini.  —  I'Morsilii'iii-uiumol.  —  Esm-iht  dr-  lVrwtl. 

<»un;i\   \\\^  Bjbtobt,     Parsley,  Pvttoaefioatn e&ti vam Hoffm.  (Aitium 

)!>■! i,,s,'Suintn  L  .  t'.iiitm  pet nisi-Hiiiim  Benth.  el  Book.)  (Family  fTmAeltf- 

!»•>,  wns  itripiiiiilly  imii^iiiins  in  the  Mediterranean  countries  and  to 

\si;«  Minor,  Km  is  cultivated  as  •■  spice  in  nearly  all  moderate rmuates. 

Distilled  parsley  water  mn  during  the  bims  of  «li»-  distilled  watera  a 
nuicli  used  remedy  and  Is  often  described  in  the  distilling  books  of  ih»* 

ientb  .iii-i  sixteenth  centuries. 

I»iKtill«'il  oil  of  parsley  does  uol  appear  to  have  come  Into  use 
until  about  the  middle  ol  the  sixteenth  century.  It  i.s  ftrai  mentioned  in 
the  drug  ordinances  ol  Fraukfurton-tUe-Main  "i"  1567  and  later  in  the 
1589  edition  <>i  the  DiepetiBatorium  Noricum. 

jPhi  . « i » i ■  »l  contained  in  the  oil,  and  crystallising  out  al  a  los 
temperature,  irae  observed  as  early  «*  171."  by  Link,  apothecary  in 
L«*ip/,i;;.-  .-mil  in  1 7 1  *>  by  Walther.8 

The  nil  from  the  besh  herb  and  she  fruit  mas  prepared  by  Pabitsky* 
tn  iT'if.  FurtluT,  i In-  <»il  and  the  crystals  separated  frum  it  were 
Stationed  by  Ih-hiu""'  in  177*.  l.y  hull.-"  in  \H'2fd  and  by  Btay*  in  L827. 


1 1  n.  ti.i.r  roa  *  .v  i  ...  Oot,   L80S,  p     •  ■ 

MDnilaog  vein  Natur  nini  Mrdleln,  irfa  jmrii  pob  Kunst-  .m-i  Lit toratn i mjpiw htth- 
li-n.      I.-I|>ilff  iliic]  BaUlMta,    1TK1. 

«>  i.  -.-I niiiii'i iii  nwnitliUlbai      LHitaertatlo.     Lalpslic.  174".  p.  i  7 

«l   Briillllwhwriiii-r  AuMlgor.   irr>4,  p,   ISOS. 
pel  I'm  chemJairheM  .Tom-mil.    I77K,    I.   |i     4<i 
•  )  Arrhlv  d.  I'hiirin      SB.  \<.    Lttti 
'■  \  TTOmrotdnrflTi  Nine*  Jo  urn.,  I  i.  II,  p.  184. 
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The  first  elementary  analysis  of  the  "parsley  camphor*'  wan  made  by 
Blanche t  and  Sell1  in  1H43.  It  was  further  investigated  by  Lowig  and 
Weidmann2  in  1880. 

Preparation.  The  volatile  oil  contained  in  all  parts  of  the  plant 
is  particularly  well  represented  in  the  fruits.  These  give  upon  distillation 
2 — 0  p.  c.  of  oil,  which  is  simply  designated  in  commerce  as  parsley  oil 
or  parsley  seed  oil. 

Properties.  A  colorless,  yellowish  or  yellowish-green,  thick  liquid, 
the  odor  of  which,  in  spite  of  any  similarity,  is  quite  different  from 
that  of  the  herb.  It  has  the  sp.  gr.  1.05—1.10  and  is  slightty  laevo- 
gyrate.  The  oil  from  German  seed  is  usually  so  rich  in  apiol,  that  iti* 
half  solid  at  ordinary  temperature.  French  seeds,  however,  give  an  oil 
much  poorer  in  apiol. 

Composition.  Apiol  can  be  considered  us  the  principal  constituent 
of  parsley  oil.  It  has  been  studied  by  v.  Gerichten8  in  1870.  by  Gins- 
berg* in  1888  and  Ciainician  and  Silber5  in  1888  and  later.  The  some- 
what complicated  structure  of  the  compound  was  almost  completely 
cleared  up  by  the  two  last  named  investigators.  It  only  remains  to  l»e 
decided,  which  of  the  two  formulas  proposed6  belongs  to  the  apiol 
from  dill  oil  and  which  to  the  apiol  from  parsley  oil. 

Apiol.  ('iuHi-jOi.  melts  at  sill0  and  boils  under  ordinary  pressure  at 
21)4°.  under  a  pressure  of  :W— si-4-  mm.  at  17l>°.  It  contains  an  ail  1  v  1 
group,  which  is  changed  to  the  propenyl  group  by  boiling  with  alcolmli.- 
potassa.     The  resulting  isoapiol  melts  at  ."»."» — 50°  mid  boils  at  .*{04°. 

By  the  oxidation  of  isoapiol  is  formed:   1|  Apiolaldehyde,  ("mlli. .<>.-.. 
small  needles  melting  at    102°.     2)  Apiolic  acid,  CioHioOn.    in.  p.  17"» 
•I I    Apiolketonic    acid.    1'hHioOt.    crystallizing    in   long,   yellow   needles, 
which  melt  at    100— 172\ 

The  terpenc  fraction  of  parsley  oil  boiling  at  100 — 1(54°"  has.  accord- 
ing to  v.  Gerichten  the  sp.  gr.  O.NO.*i  at  12°  and  the  angle  of  rotation 
in  ;i  100  una.  tube  — :M).N°.  By  conducting  into  it  hydrochloric  .i'i-1 
no  solid  hydrochloride  was  obtained  immediately:  by  diluting  with 
alcohol  and  pouring  on  a  large  surface  one  was  obtained  in  small 
quantity  melting  al  llo— 110°.  According  to  this  it  is  probable  that 
l-pinene  is  a  constituent   of  parsley  oil. 

i)    I.lcliiKK  Alinulrii.  li.  |,.  .!(ii.  I,   itt-ri.-htf.    21,    pp.   «.»18,    1*121:    22.  I1 

»)   Mcl.itfM  Annul. n.  :p_».  p.  l's.i  2-1*1;  2."1.  p.  22S8. 

:|i    Ufi-ii-liti-,  '.•.  pp.  2."m,   ]  »77.  '"-i  TIh-sc  lire  mentioned  under  <IIII  "II 

'•   Itt'rii'htv.  21,  pp.  Il!*2,  2.M4:  ilii'l..  :>  On'mling     i  IMnwrtiitlon,     Ktrnwilitm:, 

-•'I.  p.  .'128.  ls7".''  fiinml  tin-  IioIMuk  point  of  the  t«T|«-n- 

nt    ir.V. 
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301.    Oil  of  Parsley  Root. 

The  root  of  parsley  contains  only  very  little  oil.  According  to 
Schimmel  &  Co.'  the  yield  on  distillation  from  the  dry  root  was 
0.08  p.  e.,  from  the  fresh  0.03  p.  c. 

The  oil  had  the  sp.  gr.  1.049  and  separated  crystals  even  Ht  the 
ordinary  temperature  (probably  apiol). 

302.  Oil  of  Parsley  Leaves.. 

The  yield  of  oil  obtained  by  distillation  from  fresh  parsley  herb 
amounts  to  only  0.0(5—0.08  p.  c.2 

Properties.  Oil  of  parsley  leaves  is  very  fluid  and  of  a  greenish 
yellow  color.  It  has  the  full  odor  of  fresh  parsley  which  is  cnly  slight 
in  the  oil  from  the  seed.  Sp.  gr.  0.900—0.025;  «D=  -|-001()  t<>  +8°  10'. 
»  The  oil  distilled  at  08—170°  under  a  pressure  of  12  mm. ;  the 
principal  part  boiled  from  78—9(5°.  By  means  of  ZeiselV  methoxyl 
determination  made  on  the  fractions  which  corresponded  to  the  boiling 
point  of  apiol.  it  was  ascertained,  that  only  small  quantities  of  this 
body  were  contained  in  the  oil. 

303.  Oil  of  Water  Hemlock. 

The  fruit  as  well  as  the  root  of  the  poisonous  water  hemlock,  tfeutu 
virosn  L..  contain  volatile  oil. 

Oil  of  the  fruit.  Trapp3  obtained  from  the  fruit  collected  in  the 
autumn  and  dried,  by  distillation  1.2  p.  c.  of  an  almost  colorless,  quite 
fluid  oil,  lighter  than  water  and  having  the  odor  and  taste  of  Roman 
caraway  oil. 

By  shaking  with  sodium  bisulphite  solution  a  solid  compound  was 
obtained  which  had  the  composition  of  cuminal  hydroxy  sulphonate  of 
sodium.  The  oil  not  acted  upon  by  the  bisulphite  solution  consists  of 
cymene;  by  treatment  with  fuming  sulphuric  acid  cymene  sulphonic  acid 
was  obtained. 

The  oil  of  the  fruit  of  water  hemlock  contains  therefore  the  same 
constituents  as  the  Roman  caraway  oil  from  Cumin um  cyminum  L., 
cumic  aldehyde  and  cymene. 

Oil  of  the  root.  The  roots  yield  on  distillation  0.12* — 0.865p.  «•• 
of  an  oil  smelling  of  water  fennel  and  celery  and  having  the  sp.  gr.  0.870 


i)  Berlcht  von  S.  &  Co..  Apr.  1894.  p.  55. 

a)  Berlcht  von  S   4  Co..  Oct.  1805.  p.  50. 

»>  Journ.  f.  prakt.  Cheinle,  74.  p.  428:  Archlv  <1.  Pharm..  281,  p.  212. 

*)  LleblK'H  Annalen.  81.  p.  258. 

8)  Journ.  f.  prakt.  Cheinie,  103,  p.  151. 


Special  f'nrt, 

;ii  18*,    Ii   i  3   diflerenl   from  thai   of  the  (mil 

Neither  fvnir iih-  enmic   aldehyde.      Opon   fractional    dint ill.-n ion 

dextrogyrate  terpen®  boiling  a1   M58a  "cieuteoe''  was  isolated.     By 
dueling  hydrochloric  acid   into  cicutene  a   hydrochloride 
which  solidified    when  cooled      Cicutene  is  probably   not    an    in 
1 1 %■ ' I  t,  inir    rather   b   mixture   of   Bereral    terpenee    |  ■ 

phellandrenef 

The  oil  from  ili^  mot  of  the  water  hemlock  was  formerly  •  ■■ 
.iv  poisonous,    Thai    fchia  is  not    the  case  was  shown   by  Bimo 
experimented  on  animals, 

304-.    Oil  of  American  Water  Hemlock. 

The  fruit   of  the   poisonous   plant,   Cfcuta    nmrnhtta    L 
tributed  in  North  America,  gives  on  distillation  (Glenk*)  3.8—4 
of  mii  oil  smelling  likp  Cbeoopodfam  anthelnjintieum   and    having 
Bp,  prr,  u.s-in— 0.855.    Tin-  larger  ]inri  bofflte  between  L76  and   188 
consists,  as  is  seen  from  the  elementary  analysis  of  the  two 
176—178.5°  and  178—183°,  of  terpenee, 

305.    Oil  of  Caraway. 
Oleum  Can  J.  —  Kiiiiiiiiclol.  —  BefenM  tie  Cirri* 

OaiotM  um  Histoid.  The  caraway  plant,  Carum  carvi  L  (Kami 
Urnbelli&raa),  La  cultivated  largely  in  Europe  and  Asia. 

Distilled  oil  n!  i!irnu-a\   is  first  nn-ntioiivil  \u  the  price  ordii 
Berlin  for  1 57 1   and  that  of  Frankfurt  for    L589,   ae    weB    ae   In 
1589  edition  ol  the  Dispensatdrinn]  Norioum. 

Preparation.     If  nil  the  «>il  contained    in    rln-  caraway    ie    to 
extracted,  it,  likf  nil  other  seeds,  must  be  crashed  between  rollers  bed 
distillation.    The  crashed  (mil  mast  In-  distilled  nt  oim 
ol  nil  is  experienced  by  exposure  to  the  air.     At  the  beginning 
distillation  considerable  i|unnt  it  iea  of  eulphurel  ted  hydrogen  ara  liberated 
The  runs.'   ol    this   has    nol    yel    hemi   satisfactorily   explained, 
phenomenon,  ^v-I^i^-lI   also   takes   place   with    .i    few  other  nmbellifero 

-  has  been  noticed  as  early  .■>>  1823  by  Planche.8  Bchimmd  1  0 
have  found  methyl  alcohol,  furfurol  and  diacetyl  in  the  distillation  wat 
acetaldehyde  is  also  liberated  in  large  quantities  during  the  dfatillai 


'i  IMMg'n   \iiiuiii-ii..  81,  r    BR8     rump    aim  Pharni    ltun,l*<  lmu.   IS,  \>    I  OB? 

-i  tnwr.  Joan)    I'hftrm..  OS,  p,   MO;  Btroop.  Ibid.,  68,  p. 

>)  TronjiiiJHlnrfT'ii   \>ih-h  .linirunl,    7,    I.   |>. 

1 1  feftrietil   ron  B    I  i  o  .  Ocl     L8»»,  p.  Ut, 
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Che  modern  distilling  apparatus  (fig:  4h  on  p.  T9)  will  hold  about 
2,500  k.  of  caraway,  which  yields  its  oil  Completely  iu  U — S  hours, 
Formerly  ir  was  customary —  and  1-  even  done  now  .- < i ■  <  1  then  .-it  the 
present  time  —  to  distil  caraway  in  the  uucomminnteil  estate.  Tha 
exhausted  seeds  are  dried,  and  used  in  cheese  manufacture  or  for  pur- 
poses of  adulteration.  Of  course,  tile  seeds  aw  not  entirely  deprived  of 
their  oil  by  tins  treatment)  and  the  yield  oi  "ii  is  therefore  leea,  whica 
i>,  however,  mora  than  counterbalanced  by  the  Bala  »i  Che  dried  seeds. 
Caraway  which  baa  been  exhausted  by  distillation,  i«  diatangniehed  from 
ill*-  fresh  seed  by  its  darker  color,  by  the  very  mint  odor  and  taste, 
and  the  shrivelled  appearaaue  of  the  seed.  Under  the  microscope,  the 
broken!  empty  oil  ceils,  and  the  torn  upper  layers  of  colls  can  be  Been 
in  m  croes-secfcion. 

The.  exhausted,  comminuted  caraway  ia  alao  dried  in  special 
apparatus1  and  then  need  as  a  cattle  rood,  which  in  highly  prised  for 
its  Boorishing  qualities.  Recording  tu  u  seriea  of  analyses  made  al  the 
Royal  Saxon  Agricultural  station  al  Bldckern,*  dried  caraway  fodder 
contains  20— fl#.o  p.  e.  ol  crude  protein  (of  which  76 — 85  p.  c  i- 
ii-i-  i  and  1-i  ti»  l«j  p.  c  of  fat 

The  yield  of  oil  varies  according  to  the  source  of  the  B la.    Bchim- 

toal  A  I  '".:l  fonnd  bb  an  average  the  following  yields  lor  the  different 
commercial  varieties  i 

Itavm-iaii.   wild 8.5—7      p.  ■'. 

German,  cultivated... 8.6— 3 

l-'iimisli.    Wild .....   ")     — *> 

"inlician 4.">  " 

Hessian,  wild <*    —7 

Dumb,  out H voted +   —4.8      ' 

Moravian 4 

Norwegian    wild ..  S    — Mi     " 

Krc-.l    Frisian ,  6.6 — 6  " 

Knst  I'riiwsiiiii,   cultivated  ..........  "i    — 6.5 

Rnaelati,  wild 8.2— a.  ft  " 

Swvdfeh,  wild +   —4J.fi  " 

Styrian I>  u 

ty  rotate,  wild 6*6  " 

Wiii -in miiIhth,  wild...... 6.6—6 

The   Dutch.,   Norwegian    and    Eaal    Prussian    are    the    commercial 
■  ■lies  principally  need  for  distillation.     The  caraway  cultivated   in 


o  .Mu*pruTt-si(ihrn«nn,  Techntarhe  ChemLe,  4th  «!..  vol  I,  |>.  69. 
■J  Obntuafai  Me  LandwIrttMcbaftUftbon  YwMathmbKfHm/Mt%  48,  P<   i1* 
»)  acrtchl  inn  s,  i  Co..  Apr.  189T,  BoppL  p.  26. 
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other  places  of  northern  Germany,  is,  in  spite  of  its  fine  appearand, 
not  suitable  for  oil  distillation,  on  account  of  the  low  yield. 

How  extremely  large  the  consumption  of  caraway  is  in  Germany  is 
seen  from  the  following:  figures.1 

Imported  through  Hamburg: 

1896. 

From  the  Netherlands 1,061.900  kilos 

"     Norway 41,000    " 

"      France 14,500    " 

Further  import  from  the  sea 13,400    " 

By  rail  and  from  the  upper  Elbe 105,700    " 

Total 1,836,500  kilos 

Add  to  this: 

Import  to  Germany  by  rail  via  (JroninRen....        316,600  kilos 

2.153,100  kiloe 
Of  this  came  from  Holland : 

Conveyed  by  sea 1,661,000  kilos 

"         by  laud 316.600    »■ 

Total 1 ,078,500  kilos 

a  quantity  equivalent  to  89,."»70  bales  or  fully  60  p.  c.  of  the  yield  of 
a  annual  Dutch  harvest.  Several  thousand  bales,  which  were  trans- 
ported to  Austria,  are  indeed  included  in  these  figures.  These  ate. 
however,  more  than  compensated  for  by  the  caraway  grown  in  Germany 
itself.  The  consumption  of  the  I.<eipzig  factories  is  probably  not  over- 
estimated at  10.000  to  12.000  bales  per  year. 

As  to  profit,  the  yield  is  not  the  only  factor  that  comes  into  con- 
sideration, but  the  quality  of  the  oil  as  well.  This  depends  largely  mi 
its  cnrvone  content,  which  is  indicated  by  the  specific  gravity  of  tli»* 
oil.  It  might  happen,  that  the  distillation  of  a  consignment  of  caraway 
with  a  lesser  yield  of  oil  of  high  specific  gravity  would  be  more  profitable 
than  that  of  another  of  higher  yield  but  lighter  oil. 

For  the  preparation  of  carvone  (carvol.  Oleum  I'nrvi  of  the  (ierni.ni 
Pharmacopoeia  |.  the  caraway  oil  is  either  fractionated  in  a  vacuum 
or  with  water  vapor.  The  fractions  from  the  sp.  gr.  0.060  on  un- 
collected separately  as  carvone.  The  limonene  (carvene)  obtained  as  ;i 
by-product  has  the  sp.  gr.  0.H50  and  is  used  as  a  cheap  soap   |>erfuiiie. 

1'koi'kktiks.  Normal  caraway  oil  is  a  colorless  liquid,  becoming 
yellowish  in  lime,  of  a  caraway  odor  and  mild  spicy  taste.     The  sp.  jrr. 

>i  li.Tl.-lit  von  s.  a  <<»..  o<-t.  imj»7.  |>.  :U. 
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lies  between  0.907  and  0.915.  Oils  of  lower  sp.  gr.  rarely  occur  and 
are  less  valuable,  as  they  contain  less  earvone.  Its  optical  rotation  «d 
is  +70  to  -f-80°.  Specific  gravity  and  angle  of  rotation  are  in  inverse 
ratio. 

Oil  of  caraway  is  but  sparingly  soluble  in  70  p.  c.  alcohol,  but 
yields  clear  mixtures  with  3—10  volumes  of  80  p.  c.  alcohol  as  well  as 
with  an  equal  volume  of  90  p.  c.  alcohol.    It  boils  from  175  to  230°. 

('arvone  or  carvol  (Oleum  Cnrviot  the  German  Pharmacopoeia)  has 
the  sp.  gr.  0.903—0.966  and  the  rotation  «D  =  +57  to  60°.  The 
advantage  of  earvone  over  caraway  oil  lies,  aside  from  its  greater 
intensity  of  odor  find  taste,  in  its  ready  solubility  in  dilute  alcohol. 
It  is  miscible  in  all  proportions  with  90  p.  c.  alcohol.  At  20°,  lfc— 2 
parts  of  70  p.  c.  alcohol,  and  10—20  parts  of  50  p.  c.  alcohol  nre 
sufficient  for  complete  solution.  The  solubility  in  50  p.  c.  alcohol  is  a 
good  criterion  of  the  purity  of  the  earvone.  as  earvone  containing 
2  p.  c.  of  limonene  will  not  dissolve  clearly  in  20  parts  of  50  p.  c. 
alcohol. 

Caraway  oil,  and  especially  earvone.  is  colored  yellow  by  exposure 
to  the  air.  The  oil  becomes  thereby  more  viscous  and  of  a  higher 
s]>ecifle  gravity. 

If  1  fc.  of  such  a  earvone  be  dissolved  in  an  equal  volume  of  alcohol  and  a 
few  drojm  of  a  very  dilute  solution  of  ferric  chloride  be  added,  a  reddish-violet 
coloration  will  be  produced  which,  however,  vanishes  on  the  further  addition 
of  ferric  chloride. 

Freshly  distilled  oil  does  not  give  this  reaction.  This  reaction  may 
perhaps  be  due  to  the  formation  of  a  phenol  by  the  decomposition  of 
the  earvone.'  The  proof,  however,  that  a  phenol  is  indeed  formed,  is 
still  wanting. 

Composition.  Volckel2  in  1840  recognized  that  caraway  oil  was  a 
mixture  of  two  bodies,  an  oxygenated  body  and  one  free  from  oxygen. 
The  carrier  of  the  caraway  odor,  and  therefore  the  most  important 
constituent,  is  oxygenated.  It  has  the  composition  C10H14O  and  was 
formerly  called  carvol;8  Wallach.4  however,  in  1893  changed  the  name 
to  earvone  in  order  to  express  the  ketone  nature  of  the  compound. 

Pure  earvone.  liberated  from  its  hydrogen  sulphide  addition  product, 
has  the  sp.  gr.  0.964  and  the  specific  rotatory  power5  [«]d  =  +62.07° 


i)  Archlv  d.  Pharm..  222.  p.  802.  Journ.,  III.  2,  p.  74«<  Jahrenb.    f.   Chun.. 

»)  I.leblg'M  Annalen,  8.1.  p.  808.  1872,  p.  815. 

s)    LlebiK'H  Annalen,  BR,  p.  248.     (Mad-  *)  UebiRH  Annalen.  277.  p    107. 

■tone,  Journ.  Chem.  Hoc..  25.  p.  1;  I'harm.  »)  Archiv  d.  Pharm.,  221.  p.  288. 
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and  boils  at  229—230°  (thermometer  completely  in  the  vapor).  Good 
caraway  oil  contain*  50 — 60  p.  c.  of  carvone.  For  the  chemical  behavior 
and  derivatives  of  carvone  see  page  100. 

The  hydrocarbon  of  caraway  oil  boiling  at  175°  and  called  carvene 
by  Sehweizer.'  is.  according  to  Wallach*sa  investigation,  d-limonene 
(tetrabromide,  m.  p.  104—105°). 

The  odor  of  the  carvene  obtained  by  fractionation  is  quite  different 
from  that  of  pure  limonene.  It  can  be  changed  to  the  characteristic 
lemon-like  odor  of  limonene  by  removing  the  last  traces  of  carvone  by 
means  of  the  acetate  of  phenyl  hydrazine  and  then  shaking  the 
preparation  repeatedly  with  a  dilute  solution  of  potassium  per- 
manganate. 

Examination.  Caraway  oils  are  often  met  with  in  commerce  from 
which  part  of  the  valuable  carvone  has  been  removed.  On  the  other 
hand  under  the  designation  "carvone**  are  found  oils  from  which  a 
part,  but  not  all  limonene  has  been  removed. 

Such  products  are  readily  recognized  by  their  abnormal  specific 
gravity.  In  judging  carvone  its  solubility  in  50  p.  c.  alcohol  is  also  to 
be  considered. 

The  carvone  content,  and  thus  the  value  of  a  caraway  oil.  can  be 
calculated  from  its  density,  by  taking  the  specific  gravities  O.JMV4-  for 
carvone  and  0.H50  for  limonene  as  a  basis. 

If  n  is  tlif  sjMHrirlc  ^gravity  ol  Oie  oil  investigated,  h  the  s|*e»-ih"c  gravity 
of  one  of  tlic  components  (limonene),  and  r  the  difference  of  the  H|>ecirl<:  gravity 
of  carvone  (O.U(54)  him!  limonene  (O.H"»0),  tin-  amount  of  tin*  other  l-oiii'mhihit 
(carvone)  x  in  jieivents  is  (given  l»v  tlie  following  formula: 

H—  ll.    10(1 

c 

This  method  of  determination,  which  is  sufficient  for  practical 
purposes,  rests  on  the  assumption,  that  carvone  and  limonene  are  the 
only  constituents  of  caraway  oil. 

An  adulteration  often  found  is  that  with  alcohol,  which,  moreover. 
gives  the  impression  that  the  consumer  has  under  consideration  ;i 
readily  soluble  oil.  especially  suited  for  the  liquor  manufacture.  For 
this  reason  tin*  specific  gravity  determination  and  the  test  for  alcohol 
should  never  lie  neglected. 

For  the  direct  determination  of  carvone  in  volatile  oils.  K  renter* 
and   Schreiner3   have  recommended   a    method   in   which   the  carvone  i< 

ii  .I<mrti.  f.  prukt.  Oh-iii..  I'i.  |>.  2."T.  •' »   I'liarm.   lU-viuw.  14.  p.  7a. 

'i   Mi-biRM  AimnU'ii.  '2'J7,  \>.  'JIM. 


Oils  of  tlf  Vnihfli'tffnf. 


■  I    into  its  oximc.  and  separated  from  the  terpens   i«y   steam 

istillatiom     Tin-  method  is  as  follows: 

To  a  solution  of  10  jr.  of  the  oil  to  !»•  Bested  in  ~~  o&  of  alcohol  in  added 

o  g.  of  hydrosyliiniiiH'  hydrochloride  i  i n  GBSS  more  than   50  p.  C.  of  earvonc  if 

■apposed    to   be  present,    the   amount    of   hydroxy  I  amine    is   correspondingly 

■  •  i    ■-'h  and  0.."  jr.  nf  sodium  bh-arbonate  and  the  mixtnn-  boiled  on  I  water 

•  nil  in  a  flask  connected  with  ■  redox  oondsmer  for  %  hour.    30  oc  ol  •rater 

BMrBthen  added  and  the  alr-ohol.  wliiHi  ■•urri«-s  ovi-r  ;i  larir*' quantity  of  HnOBBDS, 
is  distilled  oil  from  a  watur  hath,  Smam  in  then  passed  slowly  through  the  liquid 
until  bracec  of  carvoximft  cows  over,  In  order  that  these1  are  not  Iohi  for  toe 
determination,  lb*  last  portions  of  distillate  are  collected  separably  in  <■ 
tabes,  mid  when  braaea  ol  erystata  of  carvoxhue  appear  on  the  msrfBM  fine 
llation  is  interrupted.  The  tabs  ol  the  eaodeuBer  is  shea  washed  with  a 
lit i !•'  hoi  water  mid  this,  a*i  well  tin  the  hint  rrdleeted  distillate,  containing 
some  <-.-ii-v. ..\hiii..  returned  bo  rbe  Husk.  When  thoroughly  <•« •  i<3  toe  solidified 
•-•arvo.xinii'  in  ooilected  on  a  form  Biter,  washsd,  and  dried  bj  suction.  The  air- 
ttried  carvoxime  is  then  brauslvrn-d  to  a  tared  urhiss  rvnporalitig  dish  and 
heated  for  one  hoar  on  a  water-bath,  and  when  '""i  weighed.     To  the  weight 

thus  obtained   f>-l    g-    is   added    us    iliis    is   tihoirt   tin*   ijminlity    lost   during   (In- 

heating.    The  weight  oi  oxhne  found  gives  by  multiplying  by  the  factor  D.B08fl 

thf  amount  of  rarvoni-  pfesenti 

It  i*  in  in'  regretted  thai  hhie  method,  which  can,  perhaps,  be 
improved,  gives  only  approximate  results  In  order  to  determine,  the 
extent  of  tin-  error,  Schimmel  A  Co.'  prepared  mixtures  of  pare  csrrone, 
prepared  from  its  hydrogen  sulphide  addition  product,  with  carefully 
prepared  Hmonene,  ami  found  differences  ol  nearly  7  p.  a  between  bbe 
Found  ami  tin1  real  enrvone  -ontent: 


a  50  p  c.  mixture  gave  4a.  I  h  i>.  c.  carrone, 

■•  25     »«  -  |.,  :U;     u 

"  12  :. 0,54     " 


The  eonrce  of  error  lies  in  thai  H tact  poinl  al  widen  bhe  diattt- 

lotion  is  to  lw  interrupted,  is  <Hfiienlt  to  determine.  Moreover,  a  mi*- 
tnre  of  oxiine  ami  limonene.  whii-h  ivm.-iins  liquid  for  some  time,  £088 
wer  and  is  lost  tor  bhs  determination,  before  crystals  are  noticed  on 
the  distillate. 

The  details  of  this  method  have  I n  more  oarefoUv  studied  and  bhe 

above  results  refuted  by  Kramers.3 

Walter*  has -also  baaed  ;i  metbod  on  the  action  of  hydroxylamine 
on  rorvoniv  Hi'  treats  ile-  oil  ivitii  hydroxy i&mine  Jiml  determines  the 
excess  by  titration  with  iodine.  The  applicability  ami  accuracy  ol  bbe 
method  can  not  be  Judged  from  the  available  abstract. 


i  •    IVrMil    v.m  B.  &  CO.,   Oct  tN'.lli,   [..  -111. 
*}    rhJirni     Arrhiv*-,..   2,    p,   St. 


i    ■  Ik-ih  .  Zrttaaa.  Rep*rt.,  S*8.  i>.  864. 
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In  order  to  see  in  what  succession  the  formation  of  the  individual 
constituents  of  caraway  oil  takes  place  in  the  phint.  Schimmel  A  Co.1 
distilled  caraway  plants  at  different  stages  of  growth  and  examined  tin* 
oils  obtained. 

Oil  No.  1.  From  long  cut,  fresh  plants,  partly  in  bloom  and  partly 
in  seed.    Sp.  gr.  0.8H2:  nD  at  17°  1.48806;  ai>s=  +  tt5°12'. 

Oil  No.  2.  From  fresh  plants  of  the  same  cutting,  but  after 
removing:  the  inflorescence  and  fruits.  Sp.  gr.  about  0.88  (not  accurately 
determined  as  the  amount  was  small) :  m>  at  17°  1.5088 :  «d  =  +2tt°3W. 

Oil  No.  8.  From  fresh  plants  in  an  advanced  state  of  development, 
but  in  which  the  seeds  were  not  yet  fully  ripe.  Sp.  jrr.  0.9154:  iid  at 
17°  1.48825;  «D=+<>3°(>'. 

Oil  No.  2  had  an  odor  reminding:  but  slightly  of  caraway:  it  con- 
tained neither  carvone  nor  limonene  in  amounts  that  could  be  detected. 

The  small  specimen  for  examination  was  only  sufficient  to  make  a 
boiling-  point  determination.  The  boiling  began  at  105°,  the  thermometer 
rose  rapidly  to  280°  and  about  (J5 — 70  p.  c.  distilled  over  betwwn 
280  and  270°.    A  resinous  residue  remained  in  the  flask. 

The  oils  No.  1  and  8.  which  are  comparable,  as  they  were  Imtli 
distilled  from  the  whole  herb,  show  a  considerable  difference  in  their 
specific  gravities.  The  fractional  distillation  of  both  gave  the  following 
results: 

No.  1.  No.  8. 

175—178-  45.0  percent    \    ,,  , 
1TO-188"  21.0        -         f  -4-1  ,,","C""t- 

:      I  17.8     •• 


1H.-,— 1«.M>° 

4.."» 

IPO— 220° 

5.0 

220—235° 

4.H 

235—240° 

0.4 

240—270° 

9.2 

Residue  and  loss 

3.5 

I 


40.fi 
5.5 

0.0 


The  distillation  residue  of  both  oils  solidified  to  a  crystalline  ma— 
and  contained  besides  resinous  products  a  hydrocarbon,  prob.ihy 
belonging  to  the  paraffin  series,  crystallizing  from  hot  alcohol  in  ulii^ 
scales  melting  at   01'. 

The  differences  between  the  oils  are  at  once  apparent.  While  tli- 
terpene  fraction  is  the  larger  in  No.  1  and  the  carvone  fraction  com- 
paratively small,  this  is  quite  large  in  No.  3.  It  was  possible  to  obtain 
from  the  entire  carvone  fraction   of  the  first    oil  only  about   0.2  g.  «•? 

i|   Hcrii'ht   von  S,  A  Co..  Oil.    Is'.iO.  p.  47. 
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pore  crystallised  carvoxime,  which  speaks  for  the  kw  earvone  oontent 

lit'  the  nil.     Qo  the  nthnr  limn!  rlii'  •  'OrrUSpOnding  tr. n-1  i< »u  of  Np    :; 
i  ixime  in  good  yield. 

Tin*  result  nf  the  fractional  distillation  indicates  thai  the  i-nrvone 
content  of  tin'  nil  is  the  tower,  the  more  undeveloped  Che  caraway  plant 
is  when  distilled;  it  is  highest  in  the  oil  distilled  troiu  rips  material. 
The  reverse  Lp  true  lor  the  terpens  content.  According  to  this  if  seems 
probable,  thai  the  terpens  is  first  formed  in  the  plant  mid  Eroin  this 
the  oxygenated  constituent. 

In  both  oils,  the  fruition  boiling  from  24"  tn  27i»°  contains  ;"  body 
of  quite  i t i !_! 1 1  specific  gravity,  which  is  absent  in  normal  carawaj  oil. 
This  compound,  which  does  nor  possess  the  properties  of  a  phenol, 
gives  with  Ferric  chloride  do  color  reaction,  has  sol  been  prepared  in 
ii  pore  state,  and  its  relatione  to  the  other  constituents  of  the  oil  are 
unknown. 

306.    Oil  of  Ajowan. 

«»KHiIN     AMI     [IlSTOKV.       I ';i  fit  HI   ;ljtn\;in    Pm'IiIIi.    .-I     BoOX.     (Ptfcbfltla 

ran  !».  C.)  is  an  animal  belonging  to  bhe  UntbelUferae,  and  is  culti- 

'l  in  indie  from  Punjab  to  Bengal  and  the  Booth  Decan.     It  also 

grows   in   Egypt,   Persia,  and  Afghanistan.     The  grayiebvbrown  fruits 

similar  to  those  of  parsley  hut  arc  distinguished  from  these  by  their 

rough  surface  and  diflsreal   odor.    The  ajowan  seeds  louud  in  Burope 

almost   exclusively   of    Indian   source   ami  enter  i-i.ihih.tii-   from 

Bombay,     sfarwar  is    Rajwutana    is   reported  as  the  principal    Indian 

market.    The  plant  is  sailed  in  Endis    [jn;ui.  Ajwafti  or  Qdmmo.     The 

thymol  crystals  separating  front  the  oil  are  known  hi  the  baaaars  as 

ni   k.i  /i/rul.  tlmt    is.  Ihnver  nf  aiowan.     The   ihvmol    as  w-ll    a-    the 

distillation  water  [Ooinm  water)  are  need  medicinally  in  India,  especially 

in  cbolere 

Ajowan    oil   mixed    with   fatty  nil    i>  used  medicinally  like  ajowati 
■  r  in  India, 

Prbparatios.    Tin-  comminuted   fruit    yields   :i— I  p,  >■    oi   nil  by 
illation.     The  exceedingly  large  amount    of  Ia1   in  tlie  distilled  and 

•lried  seeds,   makes   them  very  good  fodder  for  cattle.    Thej   contain 

l."»— 17  p.  >-.  of  protein  and  25—412  [».  s.  of  lal  iriilitzsch1 1. 

Proi'Kktiks.    Ajowan  oil  is  an  alinnsl  colorless  or  brownish  liquid  of  a 
ded  thyme  odor  and  a  sharp,  burning  taste,    Bp.  gr,  o.jiimi— 0.980; 

ii  in  .-; I i <i 1 1 1 ly  dexl rocyrate, 


'.  hi-  tandwlrtbMtiaftltehcn  t'eraucbiwtattaiwii,  iS,  p.  59, 


'■Al*  top**:*,    Pur" 

%%->V,  -„    • 

7*t.*iu'.»    '  '.\H„/t    »*»»  i'Aveuc  XL  *!•*-  '»i    i**"  3iim—      tn#i  t^— _a.-«« 

**•«;  •»•.     •#•    "my*****   *^ptrv*^c    '«t  wiuuaur    tt:i    •i«dnm    ::«.- 
#»v;v*  «"»»*. 

*3afS/:jr-    •':*•■;.  stf*  •**&  'm  tiKUV+T**-  XCUO**  "ill-    UfaJi**-     .f    ~jt— np^i      „- 

T:?i:*i+'  >  »   v;'ix'*st*  '/  •rrwwr."   and   *  vri#»«i*»-  imlhur  ir  TV 
307.    Oil  of  A.ai*c 

1,'inlx'lhOfritr-  '-'tit**  '/ritritptlly  from  tl*-  orient,  tar  i»  s***   "un—t**-:  i 
Hfttriy   itU   \mri*  of   ♦}«*-  »ori'i.     Tl*  KnT*jpf*at  no*****:    i»   j^ai'tnn-I" 

»itu'.i..f\  v.*  |'.)«:;i    ti**nwti.y.  &iiwlviHYh%.  Bo:-*»:;,j;s*_    M  -ri—  ir      •"*■ 

Jo?   '!.••'.;.'.•'.'/•.   !'/,''  '■:■-  J^f»*j/«if*«i*i'/.*,   oJ  ;»:.;-»-  '»..   -;:.•,   •  ■■■_—""     • 

Ji-v  .«••!  </..  of  .!•..-»•  f:;i-    <>:;  -.i-'i",'.:'  of  '.•-  :•? ■•:*-:"";■"   "  '   - 
'J',  i'/1    *#•■<■:     ;';•'<-)   .j-   !o:.;f  -»-  .1  ;.!••»•   -vi-   l*-*-t.   »i— i    :"  ■  »r    ""—    :>'.   ** 
o!    •>;.;••'•     .'..«?<-r      'In'-    'li-»i)l;if  io:»    of    •}•«-    oil    r;;i-.    '•..  .w----:*       •—     "**' 
<)<-•■<  fi'H-i  .■:  »•.<•  /.or!.-  of  liruii-' lr.\i^'.   Loiii>«*r.  H.vff.  <n-»  t-r    rl .  -.- 
!'.,(!..      V;i|i>ri'i-  '  '.i-'I'i-   in   I.' Jo  .;i)M   ;itt»-iirioii   *«»  ••.-rv-:_  - 
iiiii'<i.  '1!  Mi'-  oil      \»«;irlv  a  ••'•lit urv  l;it»-r  KoU-rt    Bovj-   :t^y»im.     :-—  ~  •• 
l  Ii<-      liui'.-i   hi  i-      -<di<lifi<;it  idii   of  iiiii*"  oil. 

A  in-"  oil  1-  1 1  i<*i  1 1  i«  #f««-«  I  in  in'-'li«;il  liookf  .-mil  or<liii;ui<>—    rir-*    .■     " 
I'tini  mil'  oji'i'ii    \ii-_'ii-i;ni;i  of  |."»Nii.  i  In-  l>i-|i«-ii~;iiotiiiiii  Nori'-m:.  ••:'  I-"""" 

(lll'l    I  llf    l.'lllll    OI'ililLIII'  ■<•    of    Mlltt  iliH'OIJS    l-'l.iii-o   of    l.">74. 

'Ili'-   fir-  - 1    ;n  riir;ji<-  iiivi— li^iition-  oi   miist*    oil    iv«*r»*   iiii«l»r*a"k»': 
H*i ii.- -11 1«- '■'•  in   l«_'<».  |,v   huiiiii-1  in  I «•'!•'{.  I iv  I'»l;iiii-ln-t  inn]  SmI!5  ir;  lH-'i-" 


'1  l <  !»«-■».    >-..   .  t,  |,    •_'»-i     Jiihii-h    <l    <  li.-n  .   |s.-,<;.  |i.  <•,•_'•_'. 

>\  l.l.  lili/.-  A 11  imli  -ii.  :>-■:.  \-    ji,\,    •,*.  \,    :vki 

'1  Vim    'Ii    •  lilin    .1    I'Ii\h  ,   II     l.i.  |.    j-.ii  ,  Si'hui-lKKHr'K  .liiiininl  t.  ("hciii.  mul  l'h>- 

-•'...  |.  HI.. 

•  1  l.li-l.tK  »    \niiiil.-n    «..  |.     j  I.. 

".  II. 1. 1. -in    1,    |.    :f-.; 


Cahours1  in  L841,  by  A.  Laim-nt -'  ,nnl  fnTlmrdt"  in  1*42.  fieri  lardj 
called  the  stwaropteiM  of  anise  oil  auethol  ami  Cahouft  again  pointed 
out  rlif  i'l'-niiiy  of  ilif  .<r.-;iro]'iiciifs  <>i  anise  and  tefinri  oils,  previously 
recognised  by  Blanche. ' 

I'noini-nox.  The  anise  cued  For  distillation  comes  afl  presem 
principally  from  Russia-    The  cultivation  is  particularly  carried  on  in 

rli.-  LT'  "i  v-.  Tt  ifin.-n  I  -  Wuphh'sIi,  iilislrirls  Wnli-vsk.  I'.irjll!  srln-iisk  ;nnl 
Ostroj),    Kursk.  f'linrkow.  < 'Iktsmhi.    l'o<lolin  and  Tnuri<l;i. 

A  part  of  the  anise  is  used  f«»r  tin-  pn^ju r.it icm  of  tin-  oil  al  the 

place  of  prodoeHoD,  the  rest  is  far  home  consoisiptioB  and  export.    TIih 

export  tor  the  lael  LO  yearn  amounted  bo  L50,O82  pods  rained 

153,721  riilwls  per  Jiniiiliii.     Tin-  snliiirlis  Kriissn;ij;i  . 1 1 1 ■  I  AJsxejeWSk&ja 

(gouverneraent  Woroneah)  aw  tin-  commercial  uentere  for  anfae.  The 
cultivation  is  principally  done  by  the  peasants, 

anise  <>ii  was  produced  in  Russia  in  1898  to  tin-  value  of  [05,500 

iuIm-Is.-' 

Tin'  yearly  average  ol  anise  exported  from  Russia  during  the  years 

188-2— 1891    amounted  to  187,000  puds*  at  ji  van f  285,000  rubeJs 

The  increase  during  this  interval  «'f  time  lb  interesting:1 

BxiKirl  UK32,    69,00fl  pods,  raise  169,000  ratals 

18D1      ITU, (Mm     ••  •        504,000      " 

One  desjatine*  usually  yields  50puda  and  andeT  favorable  conditions 
of  weather  as  much  as  l"11  puds  of  anise,  if,  however,  the  weather  is 
cloudy  and  rainy  al  the  time  of  blossoming,  the  yield  sinks  to 20— 25  |i«i«l>. 

The  harveal  in  Russia  was  estimated  in  L896  a1  4,380,000  lulos. 

The  fxports  of  tin' (litYi'UMii  iiiiim-  i-ultivjii ing  countries  In  1890  was; 

as  follows 

.  |    l".\p  irf  over  LibttU -■-  ■•    729,600  kilns 

K,ISM"    I        "        -     Riga 396, " 

Lerani  "      from  Uhios 100,090  "' 

H  |  Cadia 24,200  " 

^l"""      |  "  "      Malaga L99.O00  " 

Bulgaria 199,498  ». 

'i  r.irl.iii'f-  Aimiiii-ii.  41,  p,  BS;  BR,  p,   ITT. 

a.  [btdmn.  44,  p.  B18 

■  llil.li-in.   ii.  |i.  818;   IS,  p    284;  JMtn.  f    in-iiki.  <  lu'in ..  88,  n.  281 

*l  IJpMkV  Annnlcn.  41,  p,   7i 

«l  \V     ,f.    KuvviilMkl.   Die    I'rmlnklh  ki;iflc  RUMlaad«.     Oi-riiui  u  i-illlluii  li.v   K    Davidson, 

LtftpdC,  t»*9t*.  p.  832. 
«.i   l    Pad    =  IH.878  k. 

n. in  "OdorUsroiM  i>inm~  ami  volatile  < >n»."  it  imnk  in  the  EtaMtaa  ijni^iiiii;-  by 

A.    Biiiuriiff  iiml    N     Miiniii  rri  .■ 

»)  i  ntm|»iUii»-      ien.aB  \i    .  2.S8  lent 
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Preparation.  The  odor  and  taste  of  anise  seed  is  due  to  its 
volatile  oil.  They  yield  their  oil  only  completely  when  they  are  distilled 
in  m  comminuted  condition.  The  yield  obtained  from  the  different 
commercial  varieties  is  seen  from  the  following  table: 

Chilian  anise Yield  1.0—2.6  p.  c. 

Italian  ( Bologna)  "  "  3.5 

("puglieser")    M  ••  2.7—3.0  " 

Macedonian  "  "  2.2  " 

Moravian  "  "  2.4— .'1.2  "' 

Mexican  "  "  1.9—2.1  " 

Kant  Prussian  "  "  2.4  " 

Russian  "  "  2.4 — 3.2  "  ' 

Spanish  "  '*  3.0 

Syrian  "  '"  l."»— 0  0 

Thiiriugiaii  "  "  2.4  " 

The  rather  marked  differences  in  yield  are  not  always  due  to  the 
differences  in  the  seeds  themselves,  but  more  often  to  the  accidental  or 
intentional  admixture  with  stems,  other  seeds,  earth  and  small  stones, 
sometimes  amounting  to  30  p.  c.  In  Russia  and  Moravia,  earthy 
particles,  very  similar  to  anise  in  size  and  color  are  said  to  be  especially 
manufactured.  They  are  readily  recognized  and  separated  when  a 
sample  of  the  seeds  is  treated  with  chloroform  or  a  concentrated 
solution  of  salt  in  a  test-tube.  The  seeds  will  rise  to  the  surface. 
whereas  the  earth  particles  settle  at  the  bottom.  The  amount  of 
inorganic  admixture  can  he  determined  by  means  of  an  ash  deter- 
mination.    Pure  anise  gives  7 — 10  p.  c.  of  ash. 

The  distilled  anise  is  dried  in  special  apparatus1  and  sold  as  fodder 
for  cattle,  for  which  purpose  it  is  highly  valued  on  account  of  its  hijrli 
protein  and  fat  content.  According  to  analyses  made  in  the  Royal 
Saxon  Kxpcrinieiit  Statical  at  Mockern.  the  anise  residues  contain 
17 — 1(.>  p.  c.  of  protein  and  10 — 22  p.  c.  of  fat  (I'hlitzsch2). 

It  might  be  nietioned  that  during  the  distillation,  sulphuretted 
hydrogen  is  given  off. 

I'itoi'KirriKs.  Anise  oil  is.  at  medium  temperature  (above  2<>c  i.  a 
colorless.  lii«:hlv  refractory  liquid  of  characteristic  odor,  and  put*. 
intensely  sweet  taste.  In  the  cold  it  solidities  to  a  snow-whit**. 
crystalline  mass,  which  Itegins  to  melt  at  l."i°  and  hecomes  completely 
liquid  at  1'.'— 2<»  .  The  oil  can  under  certain  conditions  befooled  fur 
lielow  its  solidification   point,   without    becoming  solid   and  can   l>e  kept 

ii    Mii.-K|iiatt-St<iliiiiiinii.    Tf.liiilxlii-  ''hemic.    Mil  i'il.,   vol.    1.  p.   (»{». 
i'l   |l|«>  liilnlwii'tliKi-liiittllrtM'll    Vi'i'KilclisHliitlelli'll,   4J.   p.   2«.». 
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fur  h.  long  wliid-  in  This  « ivi-r  roolnl  condition.  TIm'  falling  in  of  ■  ' 
jmrli'Ii'  ol  dust]   touching  with  u  crystal  of  ant'thol,    a    sharp  Saltation, 

or  scratching  ol  Una  walls  of  the  ilask  with  a  glass  rod,  produces  a 
Sudden    BoKdiflCSitaoC    Ol    the    eat  in*    ni.-i.--s      wirh    ronsidernlili-    riw     in 

perature,  the  thermometer  rising  up  to  the  true  salification  point 
of  the  oil.    This  i>.  as  it  is  dependenl  on  the  ananholkoirbenl  ol  tt II, 

tod  indicator  ol  tin*  quality  ol  tl il.    In  normal  oils  it  lies  between 

16  and  10°.  The  method  For  determining  the  solidification  point  is 
described  in  detail  on  p.  1H7, 

ThH  sp.  »r.  of  the  liquid  oil  is  0.980—0.990  ai   i.v-.     The  pie f 

polarised  Bgnt  is  slightly  turned  to  the  1  •  -  if  i .  on  =  —  I  SO*".  (Different 
from  fennel  oil  and  fennel  atearoptaae  trfc&ch  rurn  the  light  toward  the 

Fe»r  complete  solution  l's— 5  vol,  of  96  p.  (-   alcohol  are  reqni 
Anise  oil  can  be  distinguished  from  star  anise  « >i  1  only  by  the  odor  and 
taste.    The  reaction  with  alcoholic  hydrochloric  acid,  recommended  for 
tins,  uinrii  was  discussed  under  star  anise  oil  on  p.  85$,  does  not  give 
reliable  results. 

li  .itiisi'  nil  i \]K.si-«i  fur  some  time  bo  the  light]  in  oontaci   with 

i  especially  in  theliipiid  state),  its  crfstalliziug  tendency  is  diminished 
and  finally  disappears  altogether.1     The  phenomenon   is  due  i"   the 

nation  of  oxidation  products  (anisic  aldehyde  and  aniaic  acid)  as 

u.-ll  as  polymers9  [metanethol  and  photo  anethol?).    At  tin-  ^ tine- 

the  sp.  gr,  is  increased,  which  iany  -r«  su  far  iis  bo  make  the  oil  heavier 
than  (rater.    The  oil  becomes  also  more  readily  aohible  in  BO  p.  c.  alcohol. 

When  anise  oU,  star  antse  oil,  or  anethol  (about  2  g.)  are  evaporated 
in  a  small  dish  .mi  :i  water  bath,  a  comparatively  targe  amount,  9—10 
p.  c.i  of  a  eon-volatile  residue  remains.  This  is  riscoue,  odorless 
longer  taw  tew  nwecr,  and  propahly  nmsiats  mainly  ol  photo  anethol,  n 
polymer,  whirh,  according  to  the  investigations  ol  de  Vardaa  is  Formed 
by  1 1  if  ad  ion  ol  lighl  on  anethol. 

CoupOflmoN.     anise  oil   consist    principally   of   two   isomeric  com- 

Muls  GioHiaO,  namely,  of  the  anethol,  solid  at  ordinary  temperature, 
and  of  the  liquid  methyl  ckavicol.4 


M   Tbto  wuh  known  at    the  beginning  .if   this    century    iiii.I   in    iiu-ni  loned  by    S&ffMI, 

•  'pii  dat  apotfaekerkiioat,  Stfa  ad.  (18U6),  rol  2.  p.  *n. 

3 1    Arri.nllnji    to    i!rlinnux    iiuelhiil     I(HM     1 1 m     tfiHleli'V     li.   cr>  atjilll  *i-    b.v    prolonged 

■in*r  (Bull.  Boa.  .-iiiii...  in.  IS,  p.  TT8). 

.  izx.   .-Ill in    lUil.,   SI.   I,   p,    188;    U.rirln...   L'4,   It.'f„   |. 
*»  D«tfab1   vim  S,  S  Co.,  Oet.  LB06,  p.  B      l'..-u- IhuMhi  B  Tnnly  Inter  mibKt.imuii-  fht 
occurri'iin'  nf  nu-tliyl  chavlcol  (edtrngoO  In  RwrfM  fcBUHOll  h  ompt.  r.-u.l  .  IBS,  p, 

mi 
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Tli>'   > ■  1 1 ■■  1 1 ■acterisl  ill*-   oil    are   due    '<•   the 

present    bo    the  extent    ol    SO-^-dO    p.  <■..   which    is   then 
valuable  constituent,    if  forma  snow-white  laminae  I  21 ' 

i.i  M  colorless,  highly  refractory,  optically  inactive  liquid  "' 
.mil  an  intense  aweel  baste     The  sp.  gr.  i>  0.986  .-it   2 

hfethyl  ehavico]  is  likewise  optically  inai-rivf  ami   h.is 
odor,  without,  however,  possessing  the  sweet  anise  taste.    The 
and   characteristic   derivatives   ol    anethol    and    methyl    d 
described  on  page  178,    in  the  Bret  ronsinge  of  the  anise  oS 
contained  besides  acetaldehyde,  bad  smelling  sulphur  compi 

My  shim II  amounts  ol  berpenes.    In  how  tar  these  eoiupoun 
due  to  the  impurities  always  accompanying  the  seeds,  cannot  be-statei, 

attention  maj  briefly  lie  called  to  a  recent  observation  !>y  Bo  i 
and  Tardy.3  It  was  undoubtedly  made  on  an  anise  oil  udul 
with  Fennel  oil,  and  aright  therefore  give  rise  to  h  false  notio 

composition  <>i  pure  anise  oil.    Tl il  investigated  bj  thsaathi 

io  solid  at  10°  and  turned  the  raj   ol  polarised 
The  dextrorotation  was  almost  entirely  due  t<>  a  body,  I  i..n  ..<• 
could  only   be  separated  from  the  anethol  by  oxidatioi 

viiich  was  identical  with  the  feuchone  of  Wallaoh.    From 
breed  a.*  much  as  possible  From  anethol  by  repeated  freezii 
substances  were  obtained  with  bisulphite,  anisic  aldehyde  and 
CiofiisOa.     Tin'  "anise  ketone"  boiled  at    263     and   was    02 
permanganate  bo  anisic  acid. 

SebJmmel  A  0o.a  remark  on  this,  thai   the  pri  of  fencho 

anise  oil  baa  never  been  observed  by  them,  although 
many  thousand  kilos  of  the  oil  in  making  anethol.  and  that  it  woul 
been  impossible  to  overlook  so  stable  b  body  ol  so  1 
us   fenchone.     Furthermore   it    would   follow,   from    the 
Bouchardat  and  Tardy  (melting  point  and  rotation)  thai    th 
had  been  adulterated  with  fennel  oil  bo  e  marked  extent. 

In  regard   to    the    "anise    ketone"    it    must    also    remain 
'ion  as  to  whether  This  both  came  From  the  anise  oil   or  th 
nil.    This  mil  milv    be  decided    by    repeating  the  experiment 
object i< in;iKU  pure  material. 

ADULTERATION    uro  Examination.    The  cruder  adulterations    ■ 
bed    in    the  addition  o!   turpentine  oil,    i-eilar   wo 
copaiba-  and  gurjnn  balsam  oil,  alcohol,  Bpermaceti 


'.  i'ui.11.1    rent!.,  111-'.  p,  IBS;  SoU.  Boe.  chlm.,  ill.  15,  p.  BIS. 
Icbi  roa  s.  ,v  Co.,   Ipr    L8SS,  p.  7 
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these  adulterants  are   detected  by  tin-  determination   of  the  physical 

properties,   jis   specific  univitv.   optica]  rotation,   solubility,   .in.]   M.lidi- 
tication  point   (an  p.   1  s7  j, 

The  admixture   with    fennel  nil  or  fennel  stearoptens  ia  frequently 

practiced.      Even    small    uinouuts   emi,    however,    be    recognised    by    T lit- 

ttrogyration  in  tin*  polariBcope.    Dextrogyrate  anise  oils  are,  then* 
•,  in  .-ill  coses  to  lie  rejected,    in  taking  the  sample  for  investigation, 
must  Im'  taken  that   nil  tin-  oil  is  melted  and  mixed  bo  ;i  honio- 
eous  liquid. 

attention  is  bare  agahi  called  to  'in-  cimn^es  described  on  p.  .-»<n 
inn ]• -J-  the  heading  "Properties,"  which  a   normal  oil  mny  suffer  when 
■  ■k'Hsly  kept  and  which  mnisi  be  considered  in  <  > jrt .-•  i n  cases  when  the 
ainenees  of  an  "ii  is  in  be  determined ■ 

Tin-    beat    criterion    for    tin?   quality   of  anise   oil    is    its   solidification 

point,    which    lies   normally    between    l-"i   and    19°,   usually,    however, 

at  +  17   . 

308.    Oil  of  Pimp ine  11a  Root. 

The  oil  of  iii.'  whits  pimpinella  root  of  Pnopjoe/Za  aaxUhkga  L. 
(Family  tJmbtJBikrue)  is  a  golden  yellow  liquid  of  a  penetrating  and 
unpleasant  odor,  reminding  somewhat  of  parsley  oil.  of  a  disagreeable 
bitter,  scratching  taste.3  Sp.  gr.  0.959  ai  i~  ii  begins  bo  boil  at 
•_'4o".  thru  rivi-s  to  altoul  800°,  a  part  even  passing  over  above  BOO0, 
with  considerable  decomposition.8 

The  oil  of  the  black  pimpinella  root,  PimpmeOa  nigra  wniii.  (yield 
0.38  p.  c.)  Jis  light  blue,  floats  on  water  and  smells  less  panel  rating 
than  the  preceding.  Ii  is  changed  in  I  lie  sunlight  even  iri  closed  vessels 
t  o  ,  i  green  color.3 

309.    Oil  of  Fennel. 
Oleum  FtM'iiiaill.  —  FenehelBI.  —  Essence  de  Fenonll. 

Histoky.  The  oil  of  fennel  has  no  doubt  been  known  since  the  time 
of  tii>'  preparation  of  the  distilled  waters.  In  the  slxteanth  century  it 
appears  to  have  i »*-■•- 1 j  introduced  along  with  fennel  water  .is  B  remedy 
and  its  preparation  described  by  Urunschwig  and  by  Portn.  In  the 
municipal  ordinances  of  drugs  and  spices  ii  is  tirst  mentioned  in  thai 
of  Berlin  of  I. "74  and  of  Frankftirf>on-the-Mahi  of  1582;  also  in  the 
Pbarmacopoea  Augusta  mi  oF  l."K0  ami  the  Dispensatoi'inm  NOricum 
of  1 


I  i    Truiiinisi|.irrf"«   XciifH   .imirn.   ■!.    I'linrni.,    12,    II.    [i,    S3. 

I    i--.-ii.-iri  v.m  s.  a-  <■,...  Apr.   ISS©,  ,,.  37. 

a  i    Troriimarlorfr'*    \imii»  .Iiniru,   it,   I'luirm.,    1  .'I,    II.   p.   iH. 
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Early  investigations  of  fennel  oil  were  made  in  1779  by  Heyer  of 
Braunschweig,1  in  1792  by  Gertinger  of  Eperies  in  Hungary.2  and  in 
1798  by  Gottling  of  Jena  and  Giese  of  Dorpat.  Further  observation*, 
which  like  the  above  deal  mainly  with  fennel  camphor  (anethol).  wen* 
made  by  Buchner8  and  by  Goebel.  Blanchet  and  Sell4  recognized  in 
1833  the  identity  of  the  stearoptenes  from  fennel  and  anise  oils.  This 
was  corroborated  in  1842  by  Cahours.5  Wallach*  investigated  fenchone. 
a  body  characteristic  for  fennel  oil,  which  possesses  considerable  theore- 
tical interest  on  account  of  its  similarity  to  camphor. 

Origin*.  Fennel,  Foeniculum  vulgare  Gaertn.  (F.  cnpillaeeum  Gilib.. 
Anethum  foeniculum  L.)  is  a  fine  umbelliferous  plant,  which  is  cultivated 
in  Germany  (vicinity  of  Liitzen),  Moravia,  Galicia,  Rou mania  and  Mace- 
donia, in  France  and  Italy,  also  in  India  and  Japan,  partly  on  account 
of  its  edible  root,  but  principally  on  account  of  its  much  used  fruit. 
The  fruits  of  the  fennel  cultivated  in  the  various  countries  differ  not 
only  externally,7  in  form,  size  and  color,  but  the  oils  distilled  from  them 
show  greater  differences  than  is  the  case  with  .the  different  varieties  of 
any  other  plant. 

The  oils  of  the  fennel  from  Liitzen,  Roumania.  Galicia,  Moravia  and 
Japan,  are  distinguished  by  the  bitter  tasting  fenchone.  which,  together 
with  anethol,  produces  1  lie  characteristic  fennel  odor.  Fenchone  is  not 
found  in  the  sweet  Roman  (French)  and  Macedonian  fennel,  anethol.  on 
the  other  hand,  is  either  entirely  absent,  or  present  only  in  trace*  in 
the  wild  bitter  fennel. 

I >i  the  individual  fennel  oils  the  greatest  variety  of  torpeues  is  found. 
The  oil  of  the  fennel  from  Liitzen  contains  pinene  and  dij>cntene.  wild 
bitter  fennel  phellaudrene  and  Macedonian  fennel  limonene.  From  thi« 
it  follows  that  under  the  name  of  fennel  oil  are  understood  oils  ■>: 
entirely  different  properties. 

In  the  following  the  term  ••fennel  oil"  applies  to  the  ordinary  fen::*] 
oil  of  commerce,  the  Oleum  Foeniculi  of  the  Pharmacopuda.  as  it  i» 
obtained  by  distillation  from  the  fennel  from  Liitzen.  Roumania.  Moravia 
and  (bilicia. 

1 1  c'ivU'h  c'liem.  Journal.  .'?.  |>.  1<>2. 

2i  (WitrllnK'H  Aliiinnai'li  fiir  Siln-ldekiiiiHtltT  mid  Apotheker,  14.  p.  14'.». 

3|    it  lie  liner  *h  Iti-prrt.  f.  (lit-  I'hnrin.,  !."»,  p.  lii.'l. 

*i   LIoIiIk'h  Annalfii.  •",,  p.  i>n~. 

5)   Liehie'H  Amiali'ii,  41,  p.  74:  .lourn.  [ilr  prakt.  Clicm.,  U4.  p.  3.V.*. 

«i  Mebltt'M  Annnlcii.  U.v.».  p.  :fJ4 :  im:t.  p.  i2*.». 

"i  In  an  iirtli'Ii'  mi  tin;  roiiiini'rrial  varli?tl«>n  of  fennel  and  ttii-lr  eMHt'iitlal  oil*  (Pharu 
Journ..  .'.n,  p.  l'J.'i  liiiiuy  in  lsp"  iliwrllii'il  and  lllnstrittt'd  the  different  vnrirtl** "' 
cominerci'. 


Oils  of  the  Vmbelh ferae.  565 

Upon  distillation  of  crushed  seeds,  the  principal  varieties  give  the 
following  yield: 

Saxon  fennel  (Liitzen) Yield  4.4 — 5.5  p.  c. 

Galician  "        "      4.5—6         " 

Moravian         "        "      4  " 

Roumanian     "       *'     4.6  " 

The  distillation  residues,  which  form  a  valuable  cattle  food  (corap. 
under  caraway  oil,  p.  551)  contain  after  drying  14 — 22  p.  c.  of  protein 
and  12—18.5  p.  c.  of  fat.1 

Properties.  At  a  medium  temperature  oil  of  fennel  is  a  colorless 
or  slightly  yellow  liquid  of  the  peculiar  fennel  odor,  and  a  taste,  which 
is  at  first  bitter  and  camphor-like,  but  having  a  sweet  after  taste. 
Sp.  gr.  0.965—0.975;  «D=  +  12  to  +24°.  The  solidification  point  of 
the  normal  fennel  oil,  determined  as  described  on  p.  187,  lies  between 
+  3  and  +6°.  As  with  anise  oil.  so  also  here,  the  oil  of  the  highest 
solidification  point  is  the  best. 

Fennel  oil  is  soluble  in  an  equal  volume  of  90  p.  c.  alcohol,  while 
5 — S  vol.  of  80  p.  c.  alcohol  are  required  to  dissolve  1  vol.  of  fennel  oil. 

Composition.  The  constituent  of  fennel  oil  longest  known  is  anethol, 
crystallizing  out  in  the  cold.  (See  p.  179.)  Good  oils  contain  about 
50 — GO  p.  c.  of  this  body.  A  second  compound  is  also  characteristic  of 
the  oil.2  It  is  found  in  the  fraction  190—192°,  and  has  an  intensely 
bitter,  camphor-like  taste.  According  to  the  investigations  of  Wallach 
and  Hartmann*  it.  is  a  ketone,  which  was  first  called  fenchol.  later 
fenrhone.  Fenchone.  CinHmO,  is  isomeric  and  closely  related  to  camphor, 
and  gives  a  series  of  analogous  derivatives.  It  boils  at  192—193°,  has 
the  sp.gr.  0.9405  at  19°,  is  stronjrly  dextrogyrate,  [«]n  =  +  71.97°, 
solidifies  at  a  low  temperture  and  melts  again  at  -f-  5  to  +  0°.  By 
reduction  with  sodium  it  is  converted  into  fenchyl  alcohol,  ('ioHihO.4 
For  further  information  see  p.  100. 

Of  terpenes,  d-pinene  and  dipentene  are  contained  in  common  fen- 
nel oil.  Pinene  was  detected  in  the  fraction  boiling  at  157 — 1(50° 
(<iD  =  +  41°58')  by  converting  it  into  pinene  nitrosochloride  and  pinene 
t>enzylamine,  melting  at   122°.    The  fraction  boiling  at  1S0°  after  ten 

1 1   Die  land  wirtliMchnf  (lichen   VerHUchmtatlonen,  42,  p.  8»l. 

*|    Bericht  von  S.  &  Co..  Apr.  1890.  p.  20. 

3)    Lleblg'H  Annalen,  25(1,  p.  324:  26ft,  p.  120. 

*»  Laboring  under  the  mippoHitlon  that  thin  reaction  in  a  quantitative  one,  I'liiney 
hatt  elaborated  an  aiutay  method  by  converting  fenchone  Into  fenchyl  alcohol  and  this  Into 
the  acetate.  Inaainuch,  however.  a«  It  requireH  repeated  treatment  with  Hodlum  to 
completely  reduce  the  fenchone  to  fenchyl  alcohol,  rmney'H  romiltK  must  lie  much  too  low 
(Pharm.  Journ.,  58,  p.  225). 


:><\i, 


Special  Part 


fractionations  gave,  on  shaking  with  Itydrobromic  ;■*•■■  l  io  -i 
acid  solution  dipentene  dmydrobronude,  melting  s4    ■')    ;    by  br 
bion,  dipentene  tetrabromids,  melting  at  123— 124°,  wa* 

Tin-   |H>-m-ih |    f  »i ! n ■«]»■.    f.-ncliiiin'   ;ilnl    ;i  m-1  In  >1    is    i.irniljoi 

in ' ►!••  ■  [■'■■■■Hi  investigation  by  Tardy1  on  an  oil  from  French., 

bitter  fenneL    Newly  found  were  methyl  chaviool,  as  well  a  ketam. 

Anise  ketone  combines  with  bisulphite  and  boils  between  2G0 

Upon  oxidation  with  potassium  permanganate,  acetic  and  h 

result.    Thr-Hi'  ini-:i^vr  ivmiIi  the]   with  an  elemental 

i. -suits  ni  which  'li>  mi!    agree   very  well,   hardly  justify  the 

i  ii 'i  i 
ol  a  new  bodv  of  the  formula  i.illi<rl ,',.,,  <.,, 

\  Hj.i  (»„<  rig. 

The  prodncl  obtai I  by  Tank  bj  conducting  drj  hyd 

•    Km    176—177°  could    Imj  separated    by    distills    i 
racuura  into  two  portionH,  of  which  the  one  consisted 
other  of  dipentene  ^hydrochloride,     although    the  original    fi 
yielded  do  phellandrene  nitrite,  Tardy,  nevertheless,  proclain  - 
mixture  ol  phellandrene  and  .yinoiip.  assuming  thai  tin-  latter   pi 
;i   positive  phellandrene  reaction.     Jn  order  to  make  thi 
more  plausible,  >r  would  Ural  huve  to  in-  proven  that  the  ci 

sally  in  ili'1  oH,  and  thai    11   did  sol  reeuH  by  the  treatmaa 
hydrochloric  acid. 

The  oxidation  products  presenl  in  all  anethol-eontaining  oil* 
anisic  aldehyde  ami  anisic  arid,  wit  also  found  in  this  fennel  o 

Iauiinatimn.     Tin-  |.riaci[.al  1.-st    is  thai    fur  oils  deprived   ol    ft  part 

of  their  anethol  by  fractionation  or  freezing.     The  solidification  n 
oils  Es  then  below  +8°,  which  can  be  considered  as  the  lo< 
limit.    The  addii  ion  of  alcohol,  which  baa  sometimes  bean  obsen 
recognized  l«y  tin-  lowering  of  ih.-  specific  gravity.    The 
for  i  orpentine  oil. 

The  ffiuih-l   nil-,   described    in   the  following    paragraph   h 
Bcienttfic  (linn  practical  interest. 

oil  From  6he  Bweel   or  Roman   I'.-nncl. 
The  >>i    Fennel   cultivated    in   southern    Prance,   an. J  fo 

designated  •  ■-    FoenhnhiBi  dalce  D,  C,   Fields  on  distillation  8— 8p.< 
.if  i»il.     h   distinguishes  itself  bv   its  high   itnethol  conten 
abeenoeoffenchone.    Bp.gr.  0.076— 0.980:*  uD  =  +  7  oWto  +  lfl 
solidification  point  +10  to  -  19  . 

vi  linn.  Soc.  chlm     in     it.  |i  •)  t'mney,  Pbarni    Jimm 


Oils  at'  tin'  OmbetB&mn, 
oil  from  Macedonian  Fennel 
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The  .M.i  fenm-l  oil  is  vvrv  sirnilfir  to  1  h<-  oil    from    t  he    - 

Feunel.  it  baa  a  purely  sweet  teste  and  high  anetliol  content,  field 
3.4—8.8  p.  c  Bp.  gr.  0.970—0.980;  «b=+8  to  4-12*;  aoHdifioatioii 
poinl  +7  to  +  13 

Penthoiip  in  entirely  alwent  in  Macedonian  fennel  oil.  The  berpenea 
boil  from  170—180°.  The  fraction  170—17.")°  i«D  =  +  r.7  .".Ti  g 
wiiii  glacial  acetic  acid  iinil  Bodium  nitrite  a  faint,  I  mi  pronounced 
phellandraiiG  reaction,  The  Fraction  175—180°  i«t>  =  +  'U°  :w'i  gave 
by  bfomination,  limonene  betrabromide  malting  at  104 — 105°.  According 
to  thJB  the  oil  contains  d-pheOandrens  and  d-tunonene.3 

Oil  from   the   Wild   Bitter  Fennel. 

TIip  btttar  Fennel  growing  wild  Ed  Prance,  Spain  and  Algiers  gives, 
by  distillation  aboul  4  p.  <•,  of  a  volatile  oiL  Bp.gr.  0.905—0.925: 
*  i> 

The  principal  constituent  of  bitter  fennel  oil  ia  a  terpeae,  Eound  by 
Cahoura*  ami  more  cloaely  studied  by  Bunged  Wallaeh*  Found  this 
terpens  tn  U>  iilfiiti.!il  with  tin-  il-pliellandrenfl  Found  in  water  fennel  oil 
I.-,  Peeci.  The  higher  boiling  Fractions  are  slightly  bitter,  ami  appear 
therefore  to  contain  some  Fenchone.  Anethol  is  either  entirely  abeenl  or 
preeenl  only  in  small  amount. 

Oil    from    the    I  mini  n    Pen  inl. 

Distilled  From  the  Indian  variety,  Foenicalum  panmoriam  l>.  C,    Field 
0.72   <  1'intiHv  -)   bo   1.2  p.  c     8p.  .-r    0.968—0.973;  «d=+21°:   iu.  p, 
/■    It  oontains  Fenchone  and  anethol. 

Oil  from  the  Japanese  Fennel. 

The  Japanese  Fennel  is  recognised  by  Us  .small  seeds,  and  therefore 
sometimes  designated  iu  commerce  aa  Japanese,  anise.  The  nil  ie  rarj 
similar  to  the  German  Fennel  oil  Yield  ii.7  p,  c.  lUmney  6) ;  sp.  gr. 
0.975T— 0.970;  i*d=  +  10*  bo  +160;  solidification  point  +7°.  IVn 
ehona  and  anethol  are  constituent*  ol  the  Japanese  Fennel  oiL 


I  I   f  itiMt-rvnl l.iii   In   tin-  liilinrn  tnvv   ol 

>ri,iniiiii-l  ft  Co. 

»l    UcI.Ik*  Annul,  n.    11,  p,  74, 
»)  Keltachr.  I    Gheiale,  B,  p.   BTft. 


+  >  Uetiiir"*  AimiiliMi,   88ft,   I'.   4u 

■»  I'liniHi.  loom.,  S8,  p.  •-■_■'.. 

■)  I'liiinn.   .(..urn  ,   .".7,   |.     'il 

'h  Beriela  miii  S.  .V  (  «>.,   Oct.  lS'.H.i,  D.  46, 
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Oil  from  the  Sicilian  Ash  Fennel. 

The  sharp  tasting  fruit  of  the  Foeniculum  piperitum  D.  C.  (Finoccbh 
(Tnsino)  used  in  southern  Italy  as  a  spice,  yields  upon  distillation  2.9 
p.  c.  of  oil.  The  sp.  gr.  of  the  oil  is  0.951.  It  can  contain  only  trace* 
of  anethol,  as  on  cooling  to  — 5°  no  separation  of  anethol  took  plat*. 

Oil  of  Fennel  from  Asia  Minor.1 
Yield  0.75  p.  c. ;  sp.  gr.  0.987. 

Oil  from  the  Syrian  Fennel.1 
Yield  1.6  p.  c. :  sp.  gr.  0.972. 

Oil  from  the  Persian  Fennel.2 
Yield  1.7  p.  c. ;  sp.  gr.  0.977;  «d=  +  U°;  in.  p.  11.2°. 

Oil  from  Russian  Fennel.2 
Yield  4.8  p.  c. ;  sp.  gr.  0.907;  aD  =  +  23°;   m.  p.  4.4°. 

310.    Oil  of  Meum  Athamanticum. 

Bttrwurzol. 

The  dry  roots  of  Meum  /ithninnuticum  Jaeq.  (Germ.  Biinvurz).  gaw 
on  distillation  0.07  p.  ••.  of  a  dark  yellow  oil.  very  similar  in  odor  r«i 
lovage  oil.  Its  sp.  gr.  .-it  21c  is  0.999.  It  began  to  boil  at  17<»:  slid 
above  :100°  greenish-blue  fractions,  smelling  like  celery,  came  over.  I»y 
distillation  from  a  glass  flask  about  half  the  oil  resinilied.8 

311.  Oil  of  Silaus  Pratenais. 
Sllauiil. 
The  fruit ••  of  Sil.uis  pr.itrnsis  Besser  (Family  ('nilwllifpritp).  growing 
wild  in  Germany,  gives  by  distillation  1.4  p.  c.  of  oil.  the  odor  of  wliiwi 
reminds  strongly  of  estragon.  A  stearoptene  separates  in  tine  iwli'- 
when  exposed  to  the  cold.  Sp.  gr.  0.9S2:  "d  —  +  0°7'.  SaponihVati".! 
number  20.N. 

312.    Oil  of  Water  Fennel. 
Oleum  riielluiulrii  Aqimtici.  —  Wasserfenclielul.  —  Essence  lie  Fenouil  d'Ean. 

The  fruit  of  the  water  fennel,  (h'liuiitlir  ;niu;itic;i  Lam.  [OputUiih* 
[ilii-ll.iinlriiiiii  Lain..  I'lirlhuitlriurii  ;i</ii:itiiuui  L. ).  contains  1 — 2.5  |>.  <■■  "I 

i)  lii-rii'hl   von  S.  A.-  in.,  Apr.  1*117.  p.  i'n  (1f  Suppl. 

-I  I'liul'ii).  .Ii.iirn..  .">*,  p.  22*1. 

:>i  Iit-ru'lit    von   S.   «V   <  <>..   Apr.    1SSJ».   p.    I.!. 

*i  Itericht  von  S.  A  Co.,  o.-i.   ls".».*»,  p.  .V.i. 
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:il.'  oSL      nil    i>l    water    i'Miii'-i    is   a1    tivnt    :i    n>|orl<-ss    to   wine  yellow 

liquid,  !»♦*«  oiniiiLi  darker  with  age.     It   has  b  strong  penelarating  odor 
and  bnrningtarte,   Thesp.  gr«  ia 0,85— 0,89;  »D=  +  12°42/to  4-  tA°8(K. 

It  lupins  lo  boil  at  about  170"  and  about  5&—60  p.  ••.  go   0V6T   up   to 

172*.    0a  tuii hri*  boating  the  thermomefen  u  ffij    oBOO  .  and 

finally  a  black  resin  remains  in  the  Kast   I  BaHSV '  I. 

According  bo  an  Investigation  by  Pead*  in  L880  the  oil  consists  ba 
the  extent  of  Siip.p.  of  a  terpene,  ejtaraeterized  l.v  a  nitrite  matting  at 
103  .  wiiich  ha*  been  eaUed  phellan^bene,  after  (he  name  of  tin  plant 

ding  the  nil.3     For  the  properties a&d  derivatives  of  thin  hydrocarbon 

\'.    1J1. 

Hui']is.-i '  baa  observed  the  separation  ol  s  small  amount  of  •<  beavj 
•ii  on  riiR  bottom  ol  the  Florentine  flash  daring  distillation. 


313.    Oil  of  Lovage. 
Olruiii  Leflatirl.—  Lielistoekol.  —  Essence  ile  Liveelie. 

iiRHii.N  axu  HisTOKr.  The  original  lmbii.it  of  the  umbelliferous 
plant  Leristhum  officinale  Koch  (Angelica  teviaticnm  Baillon,  Ligtratt- 
■  am  foviaticvtn  L.):  noi  much  cultivated  ae  m  kitchen  spice,  has  nol 
been  determined]  nor  has  the  plant  been  definitely  found  growing  wild. 

The  distfllatee  from  lovage  root  are  often  mentioned  In  the 
t  real  ises  -  in  dial  Bin  I  ion. 

The  oil  distil!,  -,i  from  the  root  appear*  to  have  come  into  use  about 
the  middle  of  the  si-.  entuiy.    Ii  is  mentioned  ob  Oleum  Levistici 

in  the  pri rdinance  of  Prankfnrt-on-the-maln  of  L587  and  aa  Oleum 

Ligostici  in  the  i">s'.i  edition  of  the  Ehspensatorium  Norfcnm. 

All  parts  of  the  ravage  plant  contain  volatile  oil.  Formerly  only 
tbiit  from  the  root  was  prepared,  bat  lately  the  oil  from  the  frail  and 
herb  is  also  made. 

Pkeiwimtion,  Tin-  aromatic,  fresh  roots  of  lovage  yield  upon 
distillation  with  water  vapor  0.8  to  0.5  p.  c,  the  dried  roots  0.6— ]  p.  e. 
•  it  oil,  the  odor  of  which  resembles  that  of  angelica  oil.  According  \>> 
whether  the  fresh  or  dried  roote  am  used  in  the  distillation,  a  yeUou 
or  .'.  iirown  oil  Is  obtained.  These  oils  show  bo!  ■>  ih*ght  difference  in 
a  <n  differently  during  the  process  of  distillation.0 
When  dry  lovage  root   Is  distilled  there  appears  together  with  the  oil. 


1 1  r.-i..r  .lo-  lcta»risekfl  Od  vaa  l-Ufltnn- 

tlriiuti   .Hiujirlriim.      lnsUR.    IHhwitIm  1 .      Krvl- 

batg,  l*B8. 

»)  Ohm.  cbtm.  It*.  .   I''.,   p.  33B, 


■  i    Uebbr^i    v nii.i l.i. .  28',*.  [>.  40, 
'  |   PtMUrm,  /..'louiir,  48,  p    TS0, 

8)  Bedem  v.. i,  s.  ,y  i  ,. .  ,\|.i.  ises,  p.  •->. 
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ir.iHi  the  very  beginning  >>f  tlin  instillation,  lint  •  ^j» -.-iiMy  toward 
and,   :i   yellow,  sticky,  rsemoos  body,  irbicli  in  pari 
outflow  babe  ol  the  receiver,  but  the  larger  part  of  which 

ad  in  tin-  oil.    When  the  green  root  in  distilled  thie  resin  is  - 
noticeable.    If  the  root  hue  jual   been  collected  tiiis  resin   i 
absent.    Whan  the  "il  From  the  Eceah  pool    ie  notified,  almost  th 
oft  is  volatile;  the  oil  From  the  dry  root,  however   leave*  behind  e 
amount  >  >i  reein. 

Pki)imj;t[i:s.    Sp.  gr,  L.OOO  to  1.040,    The  "il  is  inaeti 
or  sliyliilv  in],  to  +  -Vi  dextrogyrate.9    It"  dissolves  to  a  ete  a  so 
in  •_' — .*{  p.  of  ^ii  p.  i .  alcohol. 

MPOernoN.    It"  Che  oil  saponified  with  alcoholic*  po 
with   water  vapor  unci  thru  fractionated  there  will  be  a 
ing  to  i'-iMiiii,1   ii  Fraction   boiling  a1    l7<->    under  ordinary  atmospberk 
pressure  (sp.  gr.  0.8594,  «o=4-5°1  and  having  tin-  oomp 

'in'.    siiiitniiH'l  ft  in.  isolated  ae  principal  Fraction  a  Liquid 
between    L07    and   11Y    under   15  nun.  preHSure.     Prom  thiu  • 
separated  at  ordinary  pressures.  Fraction  boiling  at    -17     : 
solidified    to   ti    crystalline    mass    nuil    hail    all    the    pro 

irpineai;*   n>  (in  over-cooled  condition)  =-f-79°18'a1  --'-.     .M    p 
terpinyl  phenyl  arsttianfl  LIS  .  ol  terpineoJ  nitrolpiperldine  151— Ids! 
Tin-  dlhydriodide  prepared  from  the  terpi I  melted  at  77— 

314,.    Oil  of  Lovage  Fruit, 
The  fruit  of  lovage  yields  npon  distillation  1.1  p.  c.  of  r  dl 
rimilar  to  that  obtained  From  the  i t.    Bp.  gr.  0.985  ' 

315.    Oil  of  Lovage  Herb. 
Tin-    Ereeh    hvrl*    ami    flower    sUmiis    u|     Levwliruin    officii 
0-05—0,15  ]).  <-.  of  oil.  which  Is  rery  similar  in  odor  to  thai  ni  ti- 
lt has  the  ip,  gr.  0.904--Q.94Q,  «n  =  -t-  in  to  +  it;1     ir  is  soli 

■  nuil  pun  of  90  ]>.  '■■  alcohi 'I 

316.    Oil  of  Angelica. 
Oleum  AuKflit-Hf.  — Amcclicunnrzi'liil.  —  E>».  ii.  ••  d'Jlagi Uqaa 
OSHHN    ami  IIistohn.     Angelica    (Ger.  Engvhvutt).   Atvlmttffvh 
a&Jia    1 1 ' »ft 1 1 1    {Angelica    archangelivn   L.  i   (Family  I'mltcllifm 


>.  Aniii»  d.  fiwiiii...  989,  pp    -  'ni'i   La 
t\  PIBQklger  (PbsrrawoRiitwIr    Hr«l  «?d.,  p.  4WI)  round  mi  nil,  Die  rhldi 

ii.' i  teem  looed,  to  be  Imvokj  m 

B*rtoh1   row  -    1    I         k$t.  1897    p.  •17;  Oct.   IHUT,  p.  ft.  tnoCBOti 

*}   ll.ri.  In    roi  \|'i     L890,  ,,.    i>. 
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here  am!  then  throughout  northern  Europe  as  Ear  aa  Biberfs  and  to 
much  cultivated  as  a  dmy  and  for  the  mantilaeture  of  liquors.  Tin- 
plain  is  i  In-  lines!  i  .f  fcfte  north  European  urnlwllifers  and  contains  in 
all  parts  a  peculiar  aromatic  volatile  oil,  especially  in  the  root  and 
Emit.    Tin-  Freeh  green  parts  of  the  plant  Barrens  a  mneh  liked  vegetable 

in  the  northern  purls  of  Europe,  Sweden  and  Finnland,  and  mi  Ic-fand 
and  Greenland. 

Angelica  appears  tu  have  first  nirae  into  iimm.mi  spice  plant  during 
the  fifte.-mh  eentury,  and    was  no  dun  I  if    first    used    lor  tin-    prej 

of  tli«'  distilled  angeticfl  nrater,  the  preparation  of  whirl  i  is  described  in 
Brnnschwig'B  end  in  later  treatises  on  distillation. 

The  distilled  oil  of  the  roots  was  not  prepared  anMl  the  second  half 
of  Hie  sixteenth  century  and  llrsi    utioned  in  bbs  price  ordinance  of 

i.fnrr   in    1&82  and  in   the  Dispensatoriuin  Noit.-uni   i-i    L589. 

I :-■■  .-n 1 1\-  bhe  "ii  Prom  Che  Fresh  roots,  the  si. -ms  and  leaves  and 
that  of  tlie  frail,  have  also  come  into  use. 

In  ■  -oin[M.sition  bhe  oils  of  the  various  parrs,  and  of  Mie  fresh  and 
dried  plants,  are  on  the  whole  Identical  Marked  differeocee  exist,  how- 
ever, in  the  quality  Ol  the  aroiaa.     Tin'  aroma,  as  with  so  miiiiv  |>la  m  B, 

bo   he  affected  by  the  place  <>f  growth,    bhe  moisture  of  the 
losphere  and  the  intensity  of  the  light  during  the  time  of  develop- 
ment <>!"  the  plant. 

oil  of  angelica  root  mi  investigated  by  Buchnev  in  1x42,'  by 
Beilstetn  and  Wiegand  in  1882,*  by  Xuudin  in  L883,*  and  byQiamSciaJi 
-•  1 1 1 ■  l  Bilbsr  in  1896.* 

I'kki'akation.      The  oil    of    1  !n-    roots   ms   well    as    ili.-it    of    III-   fruit 

(oil  of  angelica  seed)  finds  practical  application-  The  distillation 
material    cornea   mostly   from    Thnringia   and    Baxony    (Era-Gebirge), 

although  sometimes  the  fruit  from  Prance,  from  Moravia  and  the  liar/ 

are  used  for  the  preparation  of  the  I'd. 

Tin'  yield  from  the  dry  root  is  0.85—1  p.  c;  from  the  fresh  root, 
which  gives  a  finer  oil.  0.2—0.87  p.  C. 

PrOPEBTIES.      The  oil    from    the   root     is,    when    freshly   distilled.   an 

ahnosi  colorless  liquid  •  >>  6  pleasanl  balsamic  odor,  tt  becomes  yellow 
to  brownish  when  kept,  due  to  the  action  of  light  and  air.  The  odor 
is  v.-i y  aromatic,  |iepper-like  with  a  slighl  admixture  of  mask,  The 
taste  is  spicy.    Sp.  gr.  0.857— 0.91ft;  «n=  +  16  60  +83 


it  Dochner'i*  Up|mrt.  I.  a.  I'Iuhih  ,  fS,  p    101 
X  Berl  ■:,!..   IS,  p,  mi 


all.  >,,.-.  dhlm  .  B9,  p   ii4. 
*)  BeH.-iir./.  as.  p.  ISI1 
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Composition.  The  oil  investigated  by  Beilstein  and  Wiegand1  gave 
on  distillation  a  principal  fraction  at  160 — 175°;  a  small  part  boiled 
between  175  and  200°,  and  still  less  above  200°.  The  lowest  fraction 
had  after  repeated  fractionation  the  constant  boiling  point  158°  and 
the  composition  CioHie.  The  terpene  absorbed  1  mol.  of  hydrochloric 
acid  gas,  but  did  not  separate  a  solid  hydrochloride.  The  fraction 
going  over  between  170  and  175°  formed  the  principal  product  and 
likewise  corresponded  to  the  formula  CioHie.  From  this  fraction  a 
hydrochloride  melting  at  127°  crystallized  out,  after  passing  hydro- 
chloric acid  gas  into  the  oil.  After  repeated  treatment  with  sodium  the 
fraction  boiling  originally  at  175 — 200°  boiled  constant  at  176°.  The 
analysis  indicates  a  mixture  of  terpenes  and  cymene.  From  the  diffi- 
cultly volatile  portions  a  hydrocarbon  boiling  at  250°,  probably  u 
sesquiterpene,  was  obtained. 

Naudin2  obtained  by  fractionation  a  pepper-like  smelling  terpene  of 
the  boiliug  point  160°.  which  he  called  5-terebangelene. 

Schirnmel  &  Co.*  showed  the  presence  of  phellandrene  in  the  oil  by 
the  preparation  of  the  nitrite.  As  the  solution  of  the  phellandrene 
nitrite  in  chloroform  turns  the  ray  of  polarized  light  to  the  left,  and 
as  the  rotation  of  the  nitrite  is  in  the  opposite  direction  to  that  of  the 
hydrocarbon,  it  follows  that  d-phellandrene  is  contained  in  anjHica 
root  oil. 

From  the  investigations  of  Beilstein.  Wiegand  and  Naudin  it  can  1»* 
concluded  that  other  terpenes  (probably  pinene)  are  also  present.  Xu 
doubt  the  ,j-terel>nngek'iie  of  Naudin  can  l>e  considered  as  a  mixture  <>f 
phellandrene  with  a  lower  boiling  terpene. 

The  high  boiliug  fractions,  in  which  the  carrier  of  the  musk-lik- 
odor  is  present,  were  investigated  by  Ciainician  and  Sillier.* 

From  the  fraction  obtained  last  during  a  steam  distillation,  tin*- 
crystalline  leaflets  of  the  melting  point  7-1 — 77°  separated.  The  amount 
was  too  small  for  a  detailed  investigation:  it  was  probably  the  an- 
hydride of  an  oxy  acid.  The  oil  distilled  in  a  vacuum  was  saponin^! 
with  alcoholic  potassa.  The  non-saponifiahlc  part  had  the  characteristic 
odor  of  the  sesquiterpenes  and  boiled  between  240  and  270°.  Sulphuric 
arid  separated  two  acids  from  the  alkaline  solution;  1)  a  Valeria ni'1 
acid,  methyl  ethyl  acetic  acid,  the  calcium  salt  of  which  crystallizes  with 
five  mol.  of  water:  2)  oxy  penta  decylic  acid.  (V.Ha.Oa,  which  wIh-ii 
crystallized   from  ether,  forms  star  grouped   needles  of  the   in.   p.   S4  . 

ii    I'.criilili'.   15.  p.    1711.  :|i    lli'i-klit    von  S.  &('«>..  Apr.  ls'.il.  p.  .1. 

ii    Hull.  Sen',  chiiii.,   II..  :»'.).  p.  4<>".  »i    UiTirlito,  J'.<.  p.   isil. 
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Of  the  derivatives  of  this  acid  were  prepared  the  barium  salt,  the  acet- 
penta  decylic  acid  of  the  m.  p.  50°,  the  brom-penta  decylic  acid.  m.  p. 
65°,  and  Anally  the  iod-penta  decylic  acid,  m.  p.  78—79°  and  crystal- 
lizing in  pearly  scales.  It  may  be  mentioned  that  the  next  lower 
homology  of  oxy  penta  decylic  acid,  oxy  myristinic  acid,  is  contained 
in  the  oil  from  angelica  Heed. 

317.    Oil  of  Angelica  Seed. 
Angelikasamendl. 

Angelica  seed  yields  upon  distillation  1 — 1.2  p.  c.  of  oil. 

Properties.  The  oil  is  very  similar  to  that  obtained  from  the  root. 
Sp.  gr.  0.856— 0.890;  an=+ll  to  +12°. 

Composition.  Neither  of  the  investigations  for  the  terpenes  of  the 
oil  from  the  seed  made  by  Miiller1  in  1881  and  by  Naudin2  in  1882 
yielded  positive  results. 

The  only  hydrocarbon  definitely  determined  is  phellandrene.8  It  is 
probable  that,  as  in  the  case  of  the  oil  of  the  root,  phellandrene  is  not 
the  only  terpene. 

Of  oxygenated  constituents  Miiller  found  after  saponifying  the  oil 
with  alcoholic  potassa  two  acids.  1)  A  valerianic  acid,  namely  methyl 
ethyl  acetic  acid,  as  was  shown  by  the  properties  of  its  barium  salt. 
2)  Oxy  myristinic  acid,  pearly  leaflets  of  the  m.  p.  51°.  It  is  found  in 
the  highest  boiling  and  in  the  non-volatile  portions.  A  number  of  salts 
were  prepared  and  analysed.  Benzoyl  oxy  myristinic  acid,  crystallizing 
in  small  white  leaflets  and  melting  at  68°.  was  also  prepared. 

318.    Oil  of  Angelica  Herb. 

Angelikakrantol. 

Fresh  angelica  herb  yields  about  0.1  p.  c.  of  oil*  on  distillation. 
In  odor  it  differs  but  slightly  or  not  at  all  from  the  root  oil.  Sp.  gr. 
0.870— 0.890;  «D  =  +  8  to  +21°. 

319.   Japanese  Oil  of  Angelica. 

JapaniRches  Angellkaoi. 
Two   species   of  angelica  are  cultivated    in   Japan  for  their  roots. 
They  are  Angelica  refracta  Fr.  Schmidt  (Japanese  Senkiyu)  and  Angelica 
anoiuala   Lall.  =  Angelica   japonica    A.    Gray    (Japanese    liiyakushi) 
(Rein  5). 

i)  Berlchte,  14,  p.  247<>.  »>  Bericht  von  S.  &  Co.,  Apr.  1891.  p.  8. 

a)  Bull.  Soc.  chlm..  II.  K7.  p.  ll>7:  *)  Berlcht  von  S.  &  Co..  Apr.  1895.  p.  10. 

•Compt.  rend..  98.  p.  114G.  »)  Japan.    Leipzig.  1886.  vol.  II,  p.  159. 
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Thi-  Japanese  angelica  root1   ia  somewhal   pooi    in  oil,   c< 
0.07—0.1  pi  c,    Bp.  gr.  0:910  at  20°.    At  4-10    the  oil  aep 

I  •!-;  -mI-  and  mi    0     ii    Boli«liHes.     TIih  rryslal    muss   « •  I  •  r .- 1  i  i . .  • .  3    h 
nii'l  auction  filtering  has  tli<-  property  ol  ;■  fatty  acid,  the  melting 
(if  niiirli.  after  several   reciTBtalluattoBS,  wbb  8SJ— 68°.     (ImfMU 

jiriilM  decylic  acid?) 

The  boiling  point  of  r 1 1»-  oil  lies  between   170—310°.    The  fr:>. 
coming  over  lust  are  of  b   line  hluish-jrreen  color.     The  ivsidn 
upon  cooling  and  conaista  mainly  of  1 1 1 •  -  aon-volatfle  acid. 

The  odor  of  the  Japanese  oil  is  exceptionally  inteneive  and  | 
ateo  sharper  than  thai  of  the  German  oil.    11  alaohaathe*  h 
admixture  of  mnak  odor. 

Prom  fbe  fruii  of  the  Japane*-  aujrfli'-a  Moral  obtained  0.8 

of  nil.' 

320.    Oil  of  Asafetida. 
Oleum  Al*e  Fwtidac.  —  A*autol*  Oel  ion  Am  Bwtfiai       BaMaM  tl'Asr  IViWr. 

O&uhh   wii  History.    Aaafetida   (Ger.  Atmnt,  Stinkasanl   n     I 

(trade]  i*  '!>«'  dried-up  milk  snp  of  several  species  of  I'rin/.i  and 

tf&n t/jn,  especially  of  Ferula  una  Ittrtitki  1,.  u  r«»'\  in-  in  Persia,    Afghn 

and  I 1"'  table  lands  of  nori bwestern  Asia. 

in  x\w  mediaeval  distilling  books,  asafatdda  is  not    used  by  itself. 
but  j  i  s  nn  addition  in  fche  diatillatioii  of  alcoholic  haleama.    T 

nil  of  aaafetidfl   is  apparent];  Bral  menti d  in  the  price  oi  < 

Bl  i  aaaburg  tor  L685. 

Ajsajetida  yields  upon  distillation  3—6.7  p.  e.  of  volatile  n 
l > •  >—--.« ■  -•-••-  in  ii  high  degree  Hi.'  unpleasant    odoT  of  the  drag,  reminding 
of  onions  and  garlii-.     Its  color  i>  yellow"  to  brown.    Sp.  gr.  U.l»7~>- 
optical  rotation*  «u— —  !>°  IS'  (single  observation). 

riiMi'iisi'i'niN.    According  to  an  investigation  by  rTlaata  • 
tli'-  oil  ie  free  ('nun  oxygen  and  nitrogen  and  contains  (CoH  11)28.  h< 
sulphide,  and  (CaHti)aSag  bexenyl  disulphide. 

Bemmler,4    however,   in    ls'.H    reached   entirely   different    eonelu 
rand  .1  small  amount  la  and   an  entire]] 


■ 


k  rtetal  ton  S.  4Co.    iv     L€Wfl    9    '- 

*1   KtDckfKi-r    1  riiinrmn.MiaiiMMi  |i     3!H    oh 

. I «» r  1  ■ .  11 ii-  i-vnmlin'il    h>     PIUcklKvr  con«l»t«d    iwlj     d(    tfcfl 

ilfilniK.v  nifr  (i-.i--iI.iii-       Thlc    (TOUld   fctao  «-s|iliiin 
0.M  in   l  '•    1  ..1   Fin. -kicr'-  ■ 
»i  l.ti-r.iK-'H  Annateo.  71 ,  1 

•  :.>  bli  .1.  i-hr m  1  ,  89ft,  i-.  I;  Bwtehte,  -•'.. 
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hi  composition  fr.r  tin-  sulphides.  He  separated  from  the  lowest 
boiHng  fractions,  by  repeated  distillation  from  m.-inllir  potassium,  two 
berpenea . 

A  hydrocarbon  apparent);  identical  with  pinene.  Sp.  #r.  0.8602  ai 
10°;    ait  —  4-  '-12'  '  wi\     it    formed    a    liquid   dihrom  addition   product 

,I?ti-.      A    BBOOOd    terpens    in    smaller  amount,    which    ;_mv<-   a    solid 
l.-ti-ii I. niini.lt'  I  'luKiulirj. 

Prom  i  in-  higher  boiling  portions  bne  following  compounds  were 
isolated : 

A  disulphide  CrHuSt,  I.,  p.  83—84°  at  9mm.;  sp.gr.  o. 11721  ai  15  ; 
BB-^ar— 12°80';  it  is  preoonl  bo  the  extend  of   15  p.  &  in  baa  crude  oil. 

A  diaalptrids  CuIXsofia,  which  makes  of  20  p.  e,  of  the  oil.  Bp<  gr. 
LOlfll  ut  U":  b.  p.  12«>— 127°  al.  1)  mm.;  </„  =  -  1*°  :tO'.  The 
ropalshra  odor  of  aaaf&tldB  oil  is  due  principally  bo  this  compound. 

A  body  (CioHieO)a<  sP.  gr,  0.9689  a1  22pj  h.  p.  188— 145*  ai  '••  mm.: 
oi[i=— l«i°.  It  is  contained  bo  the  extent  of  20  p.  e.  in  the  crmle  oil. 
By  treatment  with  sodium,  . ■;» . I i u.mi»-  Cj.-.II-i.  ivsiilis. 

A  compound  CaHiaSf.    B.  p.  92—96°  under  9  nun.  pressure. 

A  disulphide  CioHisSa.    M.  p.  L12-116 


321.    Oil  of  Galbatiutu. 
(•atlmniaiiiU. 


^138  ami  Hihtohy.  Qalbanuat,  a  gnna  resin,  is  tin-  dried  milky 
iding  flora  the  trunks  and  larger  branches  of  the  umbelliferous 
plant  Feruhi  mhrinuilis  I  * « » i . — - » <  •  1  - .  I\  gnlhnnilhut  Boissier  M  Buhse 
1  t'>'!i'->-<l;rnuiii  mhrirHule  H.  Bailloa.  /'.  ir.-iIh.unHiiuin  H.  Bullion  aial 
probably  also  of  Ferala  [Pea&td&nnni)  8cha3r  growing  in  Persia. 

Distilled  oil  ot  galbantim  was  prepared  by  Ityff.  1 » v  Geaner,  and  by 
Bsbsua.     It   was  included  in  bhe  LS89  edition  of   the    Diapunaatorrmn 

Nori.um  k.ik1  in  bhe  Pbummcopoeu    August  ana  of  I.0HO,  and   mention...! 

in  apothecary  and  spice  ordinances  about.  1560.     Early   cursory   iu- 

restigntioiis  of  the  ,.il  were  made  by  Neumann  about  1728,  by  Walther 

in  Leipeig  aboul  1744,  by  Fiddicbow  in  1815 '  and  by  Meiesnerin  I816.a 

Phki'.auatio.v  a\ii  I'koi'kuti km.    The  aromatic,  mil  unpleaaanrl  odor 

of  ijallinnam  is  due  to    its    Earge  content   of    volatile   oil.     The  yield    on 

distillation  ia  different  according  bo  bhe  age  of  bhe  drug   sad    paries 
between  14  and  22  p.  • 


1      Bert.  .Inhrfouch  rter  Phariiim-le,  islii,  p. 

hmnufdorfl*!  S,  .lourn.  d.  Pharm..  I,  I.  i>.  •'.. 
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Oil  of  galbanum  is  yellowish,  has  the  sp.  gr.  0.910 — 0.940  and  turns 
the  ray  of  polarized  light  either  to  the  right  or  to  the  left.  «D=+2<»e 
to  —10°.  According  to  Hirsehsohn1  Persian  galbanum  yields  a  dextro- 
gyrate, levant  galbanum,  however,  a  laevogyrate  oil. 

Composition.  An  oil  investigated  by  Mossmer.2  which  boiled  almost 
completely  between  160  and  165°  cannot  be  considered  as  normal,  a* 
the  distillation  with  water  from  a  glass  retort  will  yield  only  the  lower 
boiling  portions  and  not  the  difficultly  volatile,  higher  hydrocarbons. 

The  dextrogyrate  hydrocarbon  CioHie.  boiling  at  160 — 161°.  gave 
with  hydrochloric  acid  a  crystalline  compound,  which  agreed  completely 
in  it*  properties  with  the  corresponding  body  from  turpentine  oil. 
Mossmer  did  not  succeed  in  obtaining  terpin  hydrate  with  nitric  add. 
but  Fliickiger8  was  successful  in  preparing  it  in  this  manner.  The  terpene 
of  galbanum  oil.  is  therefore,  d-pinene. 

Fraction  270 — 280°  contains,  according  to  Wallach.4  cadinene. 
C15H04,  the  presence  of  which  was  shown  by  the  preparation  of  it." 
dihydrochloride,  melting  at  117—118°. 

322.    Oil  of  Sumbul. 
Oleum  Suinbiili.—  Moschuswurzel-  oder  Suiubulwnrzeldl.— Essence  de  Sumb*l. 

In  Hast  India  the  roots  of  several  aromatic  plants  are  designat-1 
as  sumbul.  The  root  of  Xutvlostsirliys  juttimuusi  I).  ('.  is  known  a> 
Suiiilml  Hindi,  the  root  of  Milennial  rclticu  L.  as  Sumbul  Ekfati.  Sumlmi 
Ekelti.  Stun l>ul  Kami  and  Suinhnl  itu/ims."'  The  root  of  Dt»Mun 
iiwmoiihiriim  Don.  often  used  for  adulterating  the  genuine  sumbul  n»ot. 
is  known  as  Bombay  sumbul  or  lSoi.tt 

The  genuine  sumbul  root  comes  from  Ferula  suinhnl  Hooker  til 
Eur.vHiigium  sumlmi  Kauffinann)  and  was  first  brought  into  Europe  in 
lSH.'i.  On  distillation  it  yields  0.2 — 0.4  ]).  1*.  of  a  viscous,  dark  color*-': 
oil  of  musk-like  odor,  and  a  sp.  gr.  of  0.0r>4 — 0.964.  The  saponification, 
number  of  the  oil  is  J»2  (single  determination).  It  is  not  soluble  in  l'1 
vol.  of  so  p.  c,  iilcohol  but  in  an  equal  volume  of  J>0  p.  r.  alcohol. 

Nothing  is  known  as  to  the  composition  of  the  oil. 

323.    Oil  of  Gum  Ammoniac. 
Aninioiiiukpriuntiiiol. 

(Mucin  and  IIistoky.  The  How  of  a  gum  resin  from  the  uinl>ellifer<>u> 
plant  Ihm'msi  nmimmim-um  |)nu.(  Peurotlnnum  ninwonhicuni  H.  Baillmi) 

11  .Inlirt'Nh.  f,  il.    I'hiiriii..  1*7.-,,  p.   11. i.  *>   LleliiR'M  .Vnnnldi.  l»;is.  p.   si. 

?)    \,U'Ulg'tt  Annul. mi.   11'.'.  |>.  i!."T.  *■   riiiirm.  Joiirn..  I.  7,  p.  ."4'".. 

s i  lMiarinaiHKiiHHif.  ;tr<l  ml.,  |>.  «».".  «)  I'lifiriniM-ncraphla,  2ml  »*<!..  p.  313 
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rich  in  milky  nap,  is  produced  by  insects.  The  gum  resin,  hardened  by 
roritai-t  with  the  air.  was  used  in  antiquity  mi  account  of  its  pleasant 
Odor,  sis  incense,  and  tojrether  with  other  resins  for  embalming:  and 
probably  also  as  a  remedy.  The  plant  growa  on  sterile  ground  in  many 
parte  ol  anterior  Asia  and  in  eastern  North  Africa.  The  botanical  source 
of  The  gum  resin  was  determined  in  1829  by  David  Don  of  London.1 

Tlw  nil  of  gnm  ammoniac  was  distilled  by  Ryff,  Cordus  and  Qesner 
and  is  included  in  the  Frankfurt  tax  for  the  year  1587  nnd  in  the 
DispenaatorliUD  Xoricum  of  1569. 

K;iilin  investigations  wore  made  by  Bndiholz-  and  by  Ctilmeyer8 
in  1808,  by  Braconnot*  in  1800,  and  hy  Bagen8  in  1814. 

Propertiks.  The  nmriioiiineuru  of  com  m  prep  irives  on  distillation 
0.8  [).  «•.  of  a  dark  yellow  oil,  Mmelling  strongly  of  the  crude  luaterSal, 
and  reminding  vividly  of  angel] 

It  if  slightly  dextrogyrate,'1  baa  bha  sp.  gr.  0.891  at  1"»°  and  boils 
principally  from  2."))  to  290°.  Betwitn  l.~.~  and  L70  only  a  small 
portion  goes  over.8   It  is  free  from  sulphur. 

324.    Oil  of  Peucedanum  Oreoselitium. 

BerppeterailieniH. 

Schnedertnann  and  Winkler"  in  1H44-  prepared  from  the  fresh  herb 
of  Pemed&nom  oreomHnum  Mocncli  [Atb&auuits  oreoaelinnni  L.)  a 
volatile  oil  by  prater  distillation,  it  bad  a  strong,  aromatic  odor,  sorae- 
a/bat  similar  to  juniper.    8p.gr.  0.843.    It  boiled  ai  168°  and  conaiated, 

ms  is  si-vmi  from  the  analysis,  almost  entirely  of  berpenea.  With  liydro- 
chloric  mill  a  liquid  nionohydiochtoiide  CioHiaHO  was  obtained. 

Whti-li  tcrp«'iie  or  terpenes  are  the  basis  tor  this  compound  oaunol 
be  decided  from  the  meagre  results  given. 


325.     Oil  of  Peucedannm  Ostruthium. 

Prom  th«'  (hy  root  of  Peucedannm  oatrathinm  Koch  [Imperatfirfa 
oetrothium  L. »  0.2— 0.8  p.  c.  of  oil  are  obtained  by  distillation.    El  baa 


»)  Rurhuer's  Repert...  37.  f».  116;  Tnuir-.  ol  tii>-  LbUIB  Boe.  Ol  l.>mctiiu.  HI.  p.  901, 

*)  Tawilivuli.  f    St-ht-ldeknntitler  u.  Apoth.,  ISO!),  p.  17u. 

3|  Trommmlorfl'B  Joiini.  U.  Pharin..  17.  II,  p.  82. 

*i  Ami.  lie  culm.,  08;  TronnnvdorlTi  .ion™,  ii.  Pfaann.,  is.  i.  p.  202. 

»)  Bert,  Jalirlnioli  d.  minnnm-ie.  1810,  p.  B8. 

Bsrieht  von  s.  ft  On.,  Apr.  1890,  !>,  47. 

ChfirQimopnuHif,   :ir>l   ML,  p,    78. 
■1   Anhiv  .1,  phnrm..  S88,  p.  558. 

MflrlK'x  Aiiiinlfii.  01,  p.  380. 
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an   odor  reminding  strongly  of  angelica   oil,  and  a   biting  aromatic 
taste.    It  has  a  sp.  gr.  of  0.877 x  and  boils  from  170  to  190°. 

The  investigations2  made  up  to  the  present  have  thrown  no  ugbt 
on  the  composition  of  the  oil. 

326.    Oil  of  Dill. 

Oleum  Anethi.  —  Dlllol.  —  Essence  d'Aneth. 

Origin  and  History.  The  fruit  of  the  dill,  Peucedanum  graveokns 
Benth.  et  Hook.  (Anethum  graveolens  L.),  an  umbelliferous  plant, 
indigenous  to  the  Caucasus  and  Mediterranean  countries,  but  now 
cultivated  in  many  other  places,  has  been  known  since  antiquity. 

In  the  treatises  on  distillation  of  the  fifteenth  and  sixteenth  century 
the  distillation  of  dill  is  often  mentioned.  In  German  apothecary  and 
spice  ordinances,  dill  oil  is  first  mentioned  iu  that  of  Frankfurt-on-the- 
Main  for  1587. 

Preparation.  Dill,  which  on  account  of  its  aromatic  seed  is  culti- 
vated in  Bavaria,  Thuriugia  and  Koumania,  yields  on  distillation  3-4 
p.  c  of  oil.  The  dried  distillation  residues  contain  14.5 — 15.6  p.  c.  of 
protein  and  15.5 — 18  p.  c.  of  fat  and  are  used  as  cattle  food.8 

Properties.  The  oil,  though  colorless  at  first,  soon  becomes  yelk»» 
on  keeping.  The  odor  reminds  strongly  of  caraway  oil,  yet  can  !»- 
distinguished  from  this  by  its  peculiar  dill  aroma.  The  taste  is  at  first 
mild,  later  sharp  and  burning.  Sp.  gr.  0.895  (as  a  rule  above  O.fMHh 
to  0.1)15;  «D  =  +  75  to  +80°.  Dill  oil  is  soluble  in  5—8  parts  of  >•' 
p.  c.  alcohol  to  a  clear  solution. 

Composition.  Carvone,*  present  to  the  extent  of  40 — 00  p.  c.  is  the 
most  important  constituent  of  dill  oil.  As  dill  carvone  has  the  same 
rotatory  power,  as  well  as  the  other  properties  of  the  carvone  fnmi 
caraway  oil.  the  two  are  to  l>e  considered  as  entirely  identical  (Beyer5'. 
(Com.  p.   100.) 

As  far  as  the  tcrpenes  in  the  oil  are  concerned,  Wallach"  has  showi. 
the  presence  of  limonene  in  fraction  175 — 180°  by  preparing  its  terra- 
bromide  uieltinsr  at   104—105°. 


1 1    Uerlcht   von   S.   A:   Co..  Oct.    ISsT,  p.   •(.-.. 

2)  Hlrzel  ilsnu,  .linirii.  f.  prukt.  ('Item.,  4<i.  p.  292;  I'liarni.  (Vntralbl.,  l*4S.l'.s" 
Warner  (1n.->Ii.  .lotirii.  f.  prakt.  f'hcin.,  fi2.  p.  2H<>. 

3|  Dif  lamlwirtliHi'haftllchcii   VciHUchmttntlont'ii.  42,  p.  <i2. 

*>  Joiirn.  ('hem.  Sr>c.  jr>.  \>.    1  :  .lahrcsli.  f.  (hftii.,   1872,  p.  xi«. 

»i  Airhlv  (1.   I'harm.,  221.  |».  2*:t. 

'•)   LIcIjIk'm  A  ii  ii  a  It'll.  227.  p.  21*2. 
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Linionem-  is  rli<-  principal  hydrocarbon  of  dill  oil.  Other  tfri)enes 
irv.  however,  pnwBkth    Nii'tzki l  in  1874  Isolated  LO  p.  &  ol  s.  hydro 

irbon,  CioHib,  boiling  at  15S — 1G0°,  which  yielded  On  treatment  with 
lilute    ,'K-id    terpin    hydrate,    but    gave   no  i  irystallinfl   hydrochloride. 

-himmel  &  Co.2  rejiort  on  an  oil  distilled  in  England;  in  which  ii 
leaded  pbeUandrene  reaction  mu  obtained  with  sodium  nitrite  and 
rhu-tjil  my  tic  acid,  (in  repeating  this  test  oo  Qerman  oil,  r  lit-*  reaction 
i. a  pheHandrene  failed  ooinpletely,  using  the  oil  as  b  whole.  By  using 
\)i>-  Bret  fraction,  however,  the  pfaeUandrene  could  also  be  detected  by 
IAm  formation  of  t h*-  nitrite.  Spanish  oil,  like  febfl  Bng&sh,  readily grreq 
|  be  reoettoo  tor  pheuondrsne.*1 

Dill-apiol,  boiling  at  885°  and  found  in  the  ElOSt  Indian  dill  oil,  does 
n.t  occur  in  ill--  German  i»ii.  in  a  fractional  distillation,  mode  tor  the 
tnrpoee  of  detecting  this  body,  H  mu  found  thai  tin'  oD  contains  do 
ibnirtifcusnte  bolting  higher  boon  easvane.*  In  the  (task  remained  b 
djghi    residue,   solidifying  to  a  solid   mass,    which    cryetoOised    from 

(trolenm  ether  in  cnim-les*  laminae,  melting  at  W.  As  must  !«•  con* 
•  hulled  from  its  indifference  bo  concentrated  sulphuric  acid,  ii  consisted 
ol  paraffin. 

327.    East  Indian  Dill  Oil. 

The  oil  obtained  from  the  Bast  Indian  and  Japanese  dill  of  Anrthinn 
tows  ['.  C.|  difisn  from  thai  <>f  Anetbuax  graveo/ait*  L.  not  only  p 
illy  but  also  in  its  chemical  oompoairion.* 

The  Baal  Indian  dill  oil  (yield  2—3  p.  C.)  (lOfl  v  1 1 < •  Bp,  ur.  0.0488  tXJ 
1.070*  and  the  rotatory  power  ■«l,  =  +  -n°.W7  ro  +47  gry.n  Pot  the 
Japanese  oil,  fJmncg  observed  she  ep.  a*-  ©.964  and  the  angle  of 
rotation  «d  =  +60PS0'. 

In  tin*  distillation  a  part  heavier  than  water  separated  at  the 
bottom  of  the  receiver,   u   phenomenon  which  hoc  never  been  noticed 

with    the   common   dill   oil."     This   s|<e<  irli  ally    heavier   portion   consists. 


ii  An-hiv  ft,  Phann.,  904,  p   BIS 

>l   Herii-lit  vim  s,  A  CO.,   \|»r    L8BT,  p.  IS. 
*y  R*rlcht  ran  B,  I  Do  ,  Oat.  LSM,  p    BO 

I]    AIiIiihikIi  FlUcklKur  anil  Hanbnr.v   i  I'linriujur>Krap!iln  i  •  !•  •  mi!  n-ftanJ    Kant  1  ndlnii 
■■  a  iteparate  eptclea.  more  recently   »flenUot«    are    more   inclined    to   regard    <u< 
Indian   land  Japattaw]  'lill  im  n  illntlniT  uperlfw  |.4iier/iuoiion'a  D.  C)  < "'  ■CCOtial  nt  the 
liotaivicnl  aa  well  an  nil  i  ( ■  -  -  •  1*-.  i  •  I  •-•  l  i-livmlcnl  dlllereureti.     (Conp.  I'mwv,  i'liarm   To 
81,  p.  ITS;  nu.i  iierii-hi  ran  8.  ft  <'•■..  Oct    1808,  p>.  LB.) 
h.irin.  Joiirn.,  Ill,  20,  p.  »T7. 
•  )  Herlc-ht  vim  S.  &  Co.,  Oct    1801,  [•-  19. 

= .  i:-rM lit-.  ■_".»,  p,  i res 
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according  to   hoi   investigation   of  Ofamiciai]   and  Bflber,1    of  a  body 

closely  related  to  and  isomeric  with  tin-  npioi  from 

dill-apiol. 

iMII-apiol,  CuBi«04i  is  h  thick  oily  fluid  which   ImmIs  at   162* 
ll   ram.  pressure,   and    nr  288p   under  atmospheric  preaenre. 

action  i'f  bromine  iii  cx'-hns  tin"  ililii li'lc  of  inonobroro-apiol, 

Ltafng  in  colorless  prisms  and  melting  ai  110' .  is  formed. 

Dill-isnupinl  is  obtained,  analogous  fco  isoapiol,  bj  heating  difi 

with    dry   sodium   t ■■  i  h ,v I ; i r « •   to   150 — 1 7<^.      Ir    forms    color!' 
prisms  ineliinir  ;ii    44  '  and   boilin<r  at    2JMi°  with  slight  decomposition. 
I'.v  oxidation   uf  the  dill-isohpiol   nith    potassium    pernii 

Inlluvviiiy  substances  wen-  obtained;    ll  Apio]  aldehyde,  CioHioOi 
needles,  m.  p.  T5°;  2)  apiolic  acid.  CtoHieOe,  m.  p.  151  — 152° 
ketonic  acid,  ChHioOt,  light  yellow  lamina*-,  in.  p.   17" 

Bjy  Easing  tin.'  dill-apiolic  acii i  with  potassa,  dimethyl  upionol  carton* 
arid  is  formed,  which  by  dry  distillation   yield  a  quantitatively  d 
apionol,  boiling  at  283°.    Thin  can  be  readily  changed  by  methyl 
into  t.-trnnu't hyi  apiouol  melting al  89   and  identical  writl 
from  paraley-apiol. 

ohm       »cHaw       ;;.„';]       ;;•" 

'•"■•..in--]     CftH«oyH.ifl     uH    ■  :'    J       6     .-ii 

(linn!  ,  ii  ii  m  '"  "*  "«    L*' 

1,111  J  '"  M;,[  ]  i  .n-,    PI 

A  pi-. in. I  l-tnuurllij-l   K | -I  ' ■■  < -I  A|ilul   I.  I    II 

Which  ol  these  two  formulas  belongs  to  the  apiol  froi 

and  which  to  that  from  dill  oil  is  still  ti»  I"    iletrrminfd. 

328.    Oil  of  Peucedanum  Sativum. 

t'Hstinakiil. 

The   dried   fruit    Of   !'>■<!>  rilitnuni   sativum    {P/WtinaCH   SattVM     I 

by  distiiintiuti  with  water  vapor  l .5  t<»  2.5  p.  c  ol  oil.*     Tb 
yellowish  and   lias  a    penet rating,   persistent   odor.      Sp.  gr.  U 
«u  =  —  o°l.v  in  -ii  ;;n'    saponification  number  aboul    I 

i  loif position.     The  chemical  composition  of  the  oil  appears  to  ■ 
with  the  ripening  ol  the  fruit. 

Y;m  Renesse"  in   1*7.1  found  thai  the  greater  part  of  an  oil 
from  the  ripe  fruit,  boiled   between  244  ami  245°  and  col  ol  tk* 


•  I    ■'••  i  i.  I,i.-.    39,    |i.     I  T-.r.i. 

■J)   Wli  run-In    hi    1880    •  IIiiHuht'b    Repert.   f.   d,   I'harm.,   08,    p    IS)  ohftiwi 
0|   f.iil   ".7   ,,     , 

»>   UeUlg'm  AntiRlen.   188,  p.  M. 
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y\  ester  of  normal  butyric  acid.    The  acid  contained  in  the  portion 

distilling  over  below  244°  gave  on  the  analysis  oF  itH  silver  salts  figures 

rhich  point  to  a  mixture  of  butyric  add  wit ti  mi  acid  oi  less  carboi] 

'int. lit.      Whether  this  is   propionic  acid.   as  van  Renesse  suspects,   or 

some  other  acid,  cannot  at  present  lie  decided. 

An  nil  distilled  by  Outwit1  from  ripe  Bud  ball  ripe  fruit  was  lees 
simple  in  ooinpQsit&on :  It  consisted  for  t lie  greater  pari  of  bha  following 
hree  fractions: 

H»r.-yin<> „.. 58.11  p.  <•. 

288—340° 39.8     " 

24a_-_»7u  12.1      " 

The  presence  of  ethyl  akohol  was  shown  by  Outwit  in  tin-  distuV 
irion  water. 

329.    Oil  from  the  Fruit  of  Peucedanum  Grande. 

The  oil  from  the  fruit   of  P&ueedunum  gnnulc  C .  B.  Clarke  has  an 
taceeedingly    strong,   Spicy  odor,2  reminding  of   the  carrot   oil.     Sp.  gr. 
i.'Hin.s  a1  1&6°;  «o— +86°.    It  I  toils  from  185— 228° ,  leaving  a  quite 
(Tge  residue.8 

330.    Oil  of  Peucedanum  Root. 

The  dry   root   of   Pwcedianom   officinale  L   gives  «».:-'  p.  c.  of 
reUowiflh-brown  oiH  of  an  intensive,  persistant  odor,  hardly  pleasant 


ind  reminding  most  of  senega  root. 
Bp.   Br.  0.903:    an  =  4-  29°  4'; 


Bp.  gr,  0.903;   au  =  +  2'.)°  V ,    saponification   Dumber  «*»-'.     Upon 
tending  in  the  cold  the  oil  separated  a  solid  body,  which  when   bwioe 
■w-rystnllized  from  alcohol  formed  somewhat   yellowish  laminae  melting 
r     100°. 

331.    Oil  of  Heracleum. 
BireotlaaSL 

The  oils  obtained  from  the  fruits  of  different  Species  of  H'-nithuin 
ire  of  no  practical  import  mice.  1ml  are  very  interesting  from  a  scientific 
loint  of  view,  un  tin-  one  innul  been  use  tin-  esters  of  the  tatty  acids 
alcohols  of  the  paraffin  aeries,  otherwise  difficult  to  obtain,  are  con- 
alned  in  them,  and  on  the  other  hand,  Uianse  the  predominant  .-.in 
bitnentti  in  different  Stages  of  the  development  of  the  fruit  allow  of 
rawing  certain  conclusions  in  plant   physiology.    It   has  as ly  been 


1)  I.Ii'IiIk'h   Anmilfii.   177,  j>,  $72. 

•)  B*rtoh1  roa  ft  I  Co.,  Apr.  1801,  i«.  Da. 

a  i  l"liMrmnC'icra|ililii    linllra,   nil.  '-',   ['.    1  ".'■!. 

*i  Is.rliht  iron  M.  A  Co.,  Ai>r.   LSSS,  p.  73. 
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determined  that  not  only  the  oil  content,  but  also  the  chemical  com- 
position of  the  oil  is  dependent  on  the  stage  of  ripeness  of  the  aeed. 
In  the  oils  distilled  from  half  ripe  fruit,  compounds  of  low  carbon  con- 
tent are  found  which  are  absent  from  the  oil  of  the  ripe  fruit,  and 
which  seem  to  disappear  in  the  course  of  the  ripening.  From  this  it 
appears  that  the  bodies  of  low  carbon  content  are  first  formed  in  the 
fruit,  and  are  then  used  for  the  building  up  of  the  compounds  of  higher 
carbon  content. 

The  yield  of  oil  varies1  with  the  Iruit  of  Heracleum  sphondylmm  L 
from  0.3  a — 3  p.  c.8  The  oil  is  a  yellowish,  acid  reacting  liquid,  of  a 
penetrating  and  persistent  odor  and  a  sharp  taste.  Sp.  gr.  0.80  to 
0.88.  The  rotatory  power  observed  on  two  oils  was  +0°  15' and 
+  0°10';  saponification  number  260—290. 

Composition.  An  oil  investigated  by  Zincke2  in  1869  boiled  from 
100 — 270°  and  consisted  principally  of  acetic  and  capronic  acid  esters  of 
normal  octyl  alcohol.  The  free  octyl  alcohol  also  shown  to  be  present 
is  probably  not  a  normal  constituent  of  the  oil,  but  a  decomposition 
product  of  the  ester,  formed  during  the  steam  distillation  of  the  oil. 

Two  oils  distilled  by  Moslinger*  in  1870  were  somewhat  moiv 
complex  in  composition.  They  boiled  from  110 — 291°  and  contained  the 
following  constituents:  1)  Ethyl  butyrate;  2)  an  hexyl  compound, 
probably  hexyl  acetate;  3)  esters  of  octyl  alcohol,  principally  tli- 
acetate,  caprinate  and  laurinate  and  possibly  also  esters  of  the  ;t'i<l» 
between  capronic  and  laurinic  acids;  4)  methyl  and  ethyl  alcohol,  us 
well  as  ammonia,  were  found  in  the  distillation  water. 

332.    Oil  from  the  Fruit  of  Heracleum  Giganteum. 

The  oil  investigated  by  Franchiinont  and  Zincke-"  in  1X72  had  U^n 
distilled  from  a  foreign  heracleum  species,  most  probably  from  H.  fiienu- 
tt'ii m  L.     Its  principal  constituents  were  hexyl  bntyrate  and  octyl  mvtat* 

lly  the  distillation  of  the  not  fully  ripe  fruit  of  //.  ^i^;iiitfimi  1.. 
(Jutzeit"  in  1*75  obtained  0.50  p.  c.  from  the  ripe  and  partly  drM 
fruit,  however.  2  p.  c  of  oil.  l.'poti  fractional  distillation  it  boiled  fn>:n 
13o— 2.-><>J.     Fraction  130— 170"  contained  ethyl  bntyrate. 

')  The  it  rent  variation  In  tin'  vleld  obtained  by  different  lnveKtljratorw  l«  nut  -' 
much  i|iu>  tn  difference*  in  the  nil  eoilteiit  of  the  fruit  n«  to  difference!*  In  the  pen>Ti!i.i:- 
of  water.  I.  I".,  differences  In  the  stime  of  drvlnii. 

*)    l.ieliliTN   A II  nil  ten,    l.-.'J.   p.    1 

U    llerlelll    von   S.   \   Co.,   Oct.    IssiJ,   p.   :\:\. 

*)    I'.erh-hte.   II.   p.   '.i'.is;    I.leblir's  Allimleii.    Is;,,   |i.   •_»(•,. 

•'i    l.lebiu's   Aiinnlell.    1  •'.."..   |i.    1'.'-".. 

»i   l.leliitfH  Aiiiiiileii.   177.  p.   •"'.»» 
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Methyl  and  ethyl  alcohol  were  found  in  the  distillation  water. 
The  methyl  alcohol  was  more  prominent  in  the  distillation  of  the  ripe 
fruit,  whereas  with  the  unripe  fruit  the  ethyl  alcohol  was  present  in 
larger  quantity. 

333.    Oil  of  Dancus  Carota. 
Mdhrendl. 

The  oil  distilled  from  the  fruit  of  the  wild  carrot,  Daurus  carota  L. 
is  colorless  to  yellow  and  has  a  pleasant,  carrot-like  odor.  Yield  0.8—1.0 
p.  c;  sp.  gr.  0.870—0.923;  *D  =  — 13  to  —37°. 

According  to  Landsberg1  (1890)  the  principal  constituent  of  the 
oil  is  a  terpene,  CioHie,  boiling  at  159—101°,  sp.  gr.  0.8525  at  20°, 
od  =  + (7)32.3°.  By  direct  bromination  it  yields  a  liquid  dibromide, 
after  heating  to  280°,  dipentene  tetrabromide,  melting  at  123 — 125° 
results.    It  is  therefore  to  be  considered  as  pinene. 

Upon  fractionation  of  the  parts  boiling  above  200°,  the  splitting 
off  of  water  and  acetic  acid  was  noticed.  The  chemical  nature  of  the 
compounds  giving  rise  to  this  phenomenon  has  not  been  determined. 

Carrot  root  gives  only  0.0114  p.  c.  of  a  colorless  oil  by  distillation. 
8p.  gr.  0.8803  at  11.2°  (Wackenroder,*  1831). 

334.    Oil  of  Osmorrhiza  Longistylis. 

The  root  of  the  umbelliferous  plant  Osmorrhiza  UmgistyUs  Raflnesque, 
known  in  North  America  as  sweet  cicely,  sweet  root  or  sweet  anise. 
smells  distinctly  of  anise  and  fennel  (Green,8  1882).  Induced  by  this, 
Eberhardt*  in  1887  subjected  the  root  to  distillation  and  obtained 
0.63  p.  c.  of  oil  having  a  sp.  gr.  of  1.0114  at  10°.  It  solidified  at 
10 — 12°  and  again  became  liquid  at  10°. 

On  distillation  the  oil  began  to  boil  at  189°;  the  thermometer  then 
rose  rapidly  to  225°,  the  main  portion  going  over  from  225 — 230°, 
while  only  a  small  part  went  over  from  230 — 280°.  The  fraction 
226 — 227°  consisted,  as  its  properties  show,  of  anethol.  By  oxidation 
anisic?  acid  melting  at  184°  was  obtained. 

The  fraction  boiling  about  250°  gave  with  bromine  a  bromide 
crystallizing  in  rhombic  plates,  melting  at  139°.  The  nature  of  the 
compound  forming  the  basis  of  this  bromide  was  not  determined. 


n  Arcblv  d.  Pbarm.,  228.  p.  H5.  »)  Am.  Jonrn.  Pharin.,  54,  p.  hu:>. 

»>  Majtai.  d.  Pbarm.,  88,  p.  145.  *>  Pbarm,  RundHchau.  5,  p.  14!>. 
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335.    Oil  of  Monotropa  Hypopitys. 

The  volatile  oil  of  Xtoiiotropu  hjrpopitya  L.  (Family  Pirolacene),  "i 
found    parasitic    on    roots   in    forests,    whs  first   prepared   in    ]•<'' 
Wiin-kli'i-.'     From  r In-  plant  almost    in  full  liloom,  Wincklei    distilled 
oil  which  was  identical  with  wintergreen  oil  from  Qanltberia  pro* 
More  recently  (1SD4)  (tounpielot*  again  showed  the  identity  u4  this 
with  that  of  wintergreen.    Front  hi*  invest  i«_Mtion  it  follows, 
oil  does  in''  sxuri  in  the  planl   as  such,  tral   is  press  b  glun 

which  is  probably  identical  with   the  gaultherin   inolnti'd  by  Selu 
and  Geroek*  from  the  hark  of  Iletulu  tenta.     This  glucoeide  sp 
under  the  influence  €  if   n   fennoiii    contained  in  the  plant,   or  lev  dQtta 
sulphuric  acid,  into  methyl  salicylate  and  glucose.    Neither  the  emuhrin  ul 
almond h,  nor  tin- diastase  of  malt,  nor  t  In j  ferment  of  saliva 
'it  splitting  tip  th««  gaultherin. 


336.    Oil  of  Labrador  Tea. 
Oleum  Letll  I'ulusti-i*.  —  P«r*chftl.  —  ftnewoe  de  Ledon. 

All  pjirts  of  LerJiun  i>;iltistit>  L.  t Family  Ericaceae)  yield 
lation  0.3—2  p.  c.  of  volatile  oU,  which  is  usually  bo  rich  iii  stearop 
that    it   solidifies  nt   ordinary  temperature.     Sometimes,   !■ 
crystalline  separation  can  be  effected,  even  by  pinch 
into  a  freezing  mixture,4    The  reason  for  this  fluctuation 
well  as  In  composition,  ol  the  oil,  lies  according  to  Trapp  in  the  differ 
stages  of  developTiiHin  of  the  plant  parts  subjected  to  dlstillal 
B  large  yield  and  an  oil  rich  in  stearoptene  is  desired,  the  twi 
be  distilled  before,  during,  or  immediately  after  blossoming 
the  Other  hand  could  notice  no  decided  influence  of  the  Heasou  in 
mi  tin*  amount  or  volatile  "|| 

I'icoi'KHTiKs.  Oil  of  Labrador  tea  is  h  greenish  oi 
liquid  ol  a  penetrating  narcotic  odor  and  sharp,  unpleasai 
taste.  Bp  gr.  0.93 — O.SHI.  The  portions  of  tin*  oil  not  ■ 
ledum  camphor  boil  between  L80— -350 

Composition.    The   oil    first   prepared    In     Rauchfuss8  in 


•i.  l'timiii..  7.  |.    i "7,  VlertAUfthrachrtlt  t.  pn.ki.  Ptoarm., S,p. 
Jahteab,  i.  -  hemla    1867    i 

-'.  loan,  to  i'i"iir.n.  n  Cblm.,  I    so.  i>.  185;  and  \  n»od . 

|.     H02;   I    I  _'_',    |.     IOII2. 

»t   Anl.lv   It.    I'liiirni  ,   SSS,    p.    1!7 
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shun  been  investigated  by  numerous  chemists.1    The  chemical  nature  of 

ledum  camphor,  however,  has  only  lately  been  cleared  Dp  by  Rtssa  • 
and  H.Hi   : 

Ledum  camphor  crystallizes  from  alcohol  in  fins  long  needles  melting 
at  104—10.-1°.     it    l.oils  ,it  2#-2— 283°  and  is  slightly  dextrogyrate  in 

holic  solution.  [«]j  =  -f- 7 .!)H°.  Ledum  camphor  is  n  sesquiterpene 
hydrate  CisHsoO,  the  hydroxy  group  or  which  is  so  habile  thai  its 
alcoholic  nature  cannot  be  directly  proven.  By  treatment  with  benzoyl 
chloride  or  sulphuric  acid  ledeue,  <'isH24.  results  with  splitting  oil  of 

water       L'.lt-ti.'    is    a     sesquiterpene    boiling    :ii     355  -      Oxidation    with 

nitric  acid  produces  oxalic  acid.    Potassium  permanganate  does  not  act 
n|"  in  it.  which  indicates  thai  ledum  camphor  is  a.  lertiary  alcohol. 
According  to  experiments  by  Sundvik.   ledum   camphor  is  a  poi 
acting  strongly  "it  the  central  nervous  system. 

337.    Oil  of  Wintergreen. 
Oleum  Gnultheriup.  —  Wintei  iri  iuii'il.  —  Essence  do  Ihudtheriu. 

ohicin  urn  HisTonv.  Wintergieen,  fuiuithor'm  procvi&tbena  L. 
(Family  EDrfoiseae)  grows  front  the  New  England  States  to  Minnesota 
and  south  a>  far  as  Qeorgia  and  Alabama.  On  account  of  the  peculiar 
pleasant  odor  and  taste  which  develops  when  the  plant  is  chewed,  it  was 
early  used  by  the  natives.  The  distillation  o!  the  oil  was  probably 
begun  in  the  first  decades  of  this  century  along  with  that  of  sassafras 
beak  (p.  895)  and  birch  bark  (pi.  831)  is  the  states  of  Pennsylvania, 
New  Jersey  and  New  York.     At   Brat    these   aromatioe    were  used    tor 

Chewintr.    later   for  tin-    preparation    of   refreshing    beverages    ami    home 

remedies,  and  especially  For  the  much  used,  supposed  blood  purifiers. 
When  the  preparation  of  the  volatile  oils  was  successful,  these  were  often 
used  instead  <>f  the  aqueous  extraction  <>f  the  drug.  This  use  is  of  con- 
siderable importance  to  the  history  o!  the  introduction  oi  wmtergreeii 
and  sassafrae  oils,  as  both  of  these  were  used  as  popular  remedies  in 
the  United  States  since  the  beginning;  of  this  century  under  the  title  of 
patent  medicines.     The   preparation    and    use   oi    these    remedies   soon 


i.   IfiMNUM  (IBIS),    I'ktI.    Jahrli.    <1     1'hiiriii..    IS,    II.    p.    17a  —  Orawmnnii    (1881), 
K.  -|i.  I.  il.  l-'harm,.  38.  p.  nn,  —  Mtiilirn-r  (1886),  llilil..  p.  87,  nrnl  N.in--  Rap,  I.  .1    pharn  , 

.'..    :•     1    -  Hiiiink    flHSSJ,    WI.mkt  Al  fi.lfiii.    IliTli-htr,  It,  p.  80S.  —  Frtbdfl  1 1  sen.  .nmrn. 

1   pnikr    Ofasm.,  83,  v.   LSI,  — Trapp  CL869),  Zattaclur.  f.  Obam.,  •*.  r>  860j  Beriehta, 
h  (1875),  p    843 1    Pbarm.  Sattaebr.  r.  Bnaal.,  84   (189B),  pp.   883    and  881.—  imnuv 

6]     liuipin.   Zeltuchr.   f.   IttiHsL.  G.   p.  577.—  Hklr   i-  GoUm   (1889      Baricbte,  LS, 

0   -  icizm  (18881,  K.-rl.-ia.-.  IS,  p.  8811. 
•  i  Z.-ii^clir.  -kr  rn—  i.  I..-..,  i;i,  I.  p.  »i'.».     '  ii.'in    «  .-niralia..  Issr,  |..  1887 
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yme  general  and  with  it  came  n  greater  demand  for  the  oil 
green  oil  was  especially  in  demand  t'or  rli^  preparation  of    an 
oldest  popular  remedies  in  the  United  States,  namely  Swaitn  -   " 
inti-uihi.-f.il  in  1815,  which  .it  rlint  tiin..  had  an  pnormoua  sale 
the  efficiency  of  which  greed  confidence  was  plat 

VTiutengreen   oil   Appears  not   i"  have  been  ased  al   thai    I 
other  purposes.     The  Hrsi    mention   of  it  in  literature  ia  fom 
botanical  work1  bj  Bigelow,  a  physician  of  Boston,  pubUshed  in  1811 
in  ir.  gauitheria  oil  is  mentioned  m  8  stable  article  of  the  drag 
and  alto  thai   thi-  oH  occurs,  besides  in   Gaultheria,  also   in 

ti!ntnn:>.     the    root    of    S/nr;i':-<     lnh;iT;i,     an-l    especially     in    t  li»> 
lU'tnl.-i  IfitH.-    In  phaniiMcopu'wis.  the  oil  was  first  taken  up 

the  United  Btates  of  1820.    The  mH«licinul  use  <>f  tl il  becoi 

general    until   after    1827,    when    the  New  fork   Medical  Bo 

n  ir~  use  In  theprepara&l f  the  popular  specific  mentiot 

Although  ill'-  similarity  >>\  the  volatile  oil  from  &&nJfttarii 
i»-ii*.  l.  with  thai  irniii  ill*-  bars  of  Batula  fonts  L  was  known  baton 
1818,'  tli<-  i. I.-Ti i  it  \  ot  their  principal  constituent  was  shown  si 

aboo1    the   aa tiun-   hv    Wm,    Procter  jr.*  of  Philadelphia   in    Is-) 

and  Oahours*  in   1*4-4.     Prom  that    time  on    the 
distilled  exclusively  from  wintergreen,  but  often  from  thfc 

birch  bark,  w ly  from  the  latter.    The  oil  came  more  and  mora  in! 

use  as  an  aromatic  tor  pharmaceutic  and  cosmetic  preparations,    t 
bererajren   ami    iue<]iiirial   remedies,4  and    thus   bees 
article  of  commerce    In  recenl  times,  however,  it  was  often  adnl 
with  kerosene  and  alcohol,' 

Betides  the  investigations  mentioned  above,  the  oil  hi 

hi ly  examined   by   Pettigrew8  in    L883,   by    Power  and   Werhk»,u 


1 1   |  ii -iii- -ni  Botany,  t  ot  9,  p 
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)ioootrop  .  mi'l  raanj  other  plants.    \»  to  OnuHberiM  proeombtu*,  ■  curt 

tin-  .'II  men  nil  iii   the  lenvm,    fur  by   prtiahlng   them 
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1888— 1892  and  finally  by  Power  and  Slater ]  is  LS95,  who  determine 

tli*-*  nature  of  the  constituents  other  than  methyl  salicyla 

Methyl  salii-\ \nU'  is  prepared  on  a  large  scale  and  bronchi 
market  as  artificial  oil  of  wintergreen  since  L886  by  the  firm  of  Shim- 

mel  A-  Co.      Il    is  official   in   the  1.  S.    rii;uin;i'  i<]MM'i;i. 

I'kkkakation.      The  preparation   of  nil   ■  >f   wiiitergreen    lias 
been  carried  on  in  a  primitive  manner,  the  distillation  being  00 
by  smaller  farmers  at  the  phut?  uf  growth.    Thin  was   first    done   10 
Men  England  states1  and  later  in  the  mountain  and  Foresl   districts 

the  stales  i  .i    N.v\    Zorfc,  \V\v  Jersey.   Pennsylvania.  Virginia,  and  Marj 

land.     I  siuilly  old  copper  whisky  stills  of  various  sbea,  mostly  hot 

200  In  tOO  gflls.  rapacity,  serve  OS  stills. :|  Sometimes  the  (list  ill. ill. h 
is  done  iii  boxes o!  oak  wood  about  -s  ft.  long.  4  ft.  high,  ami  I — 5  :: 
broad,  mostly,  however,  in  larger  alcohol  barrels,  held  together  b] 
iron  hoops,  ili>-  ji.-ifovaii'il  1  ii  i  t  r  i .  1 1 1  of  which  is  pKt.-.-.  I  as  tig 
possible  Into  a  suitable  casl  iron  kettle,  which  is  tilted  with  v. 

distillation.     On  the  upper  part    of   1  he   barrel    is   placed   a    coppei    helm. 

wiiirii  is  connected  with  a  condensing  worm  in  •■■  large  nroodi  i 

In  the  distiiiiition.  wMch  is  carried  on  For  only  a  lew  i thus 

ih*'  still,  barrel  or   box,  is   tilled    with   finely  chopped,    well 
plants.    The  charge  is  allowed  bo  stand  over  sight  and  firing   began 
the  morning     The  distillation  is  usually  compter.'  in  sight  hours.  Aboi 

90  p.  c.  nt'  tl il  pass  over  during   thi  -8  hours,  the 

lo  p.  r,  in  the  course  of  the  next  3—4  hours.    The  crude   nil    fa   COlOf 
d;irk  by  'he  iron  of  the  coti.leiis.-i-.    The  small  prodocers  sell  tl 
oil  obtained  to  wholesale  druggists,  who  purify  it  by  rectification.* 

Properties.    Qaultheria  oil  is  e  cuii.n-i.-ss,  yellow  or  reddish 

ot  a  characteristic,  strongly  aromatic  odor,  which    is  distinctly  di 

In  mi  t  li.it    nl"   the  Oil    from    }U-tui:i    Irni.-i.      The  »p.    gr,    is    L180 — 1. 

the  boiling  temperature  lies  between  218  and  221°. 

Qaultheria  oil  differs  from   the  inactive  betula  oil  in  being  sli 
optically  active,  «n=    —  "  85'  to  —  1  '.    It  yields  a  perfectly  clear  solutii 
wiih  r,  p,  ,,!  70  p.  .•.  alcohol  at  2<i       This  property,  together  with  the 
gr.  . •  in  l  the  optical  rotation,  allows  of  the  ready  detection  of  mosl 
Brants,  especially  the  frequent  one  with  petroleum,   Mixtures  ■•■ 
other1  :  il  oil  of  BetnJe  h-nt.-i,  or  with  artificial  methyl  Balicyli 

only  be  detected  by  the  depression  oi  the  rotatory  power  lielow  — 
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The  details  for  further  tents  have  been  described  under  oil  of  birch 
bark,  page  l\'.\\. 

«'i imposition.  The  principal  constituent  of  ffintaxgEeeil  oil.  the 
methyl  salicylate,  was  recognized  by  ruhours  mid  Proctor1  at  t In* 
I  ginning  of  the  forties.  Quite  contradictory  views  existed  as  bo  fehe 
nature  of  tbfl  other  eonstitaents.  Power  and  IQeber*  in  1895  chared 
up  the  nature  of  the  constituents  other  than  methyl  sali.-yrnte  in 
wiuter;riveii  am]  also  in  birch  hark  oil.  In  order  to  prevent  any  possible 
decomposition .  these  chemists  did  not  employ  the  saponification  method, 
which  hail  been  used  ho  far  in  the  invest Ration  of  this  oil,  for  the 
separating  of  the  unknown  compound*.  They  took  advantage  ol  the 
property  of  the  methyl  salicylate  to  form  :i  solid  salt  with  potsi 
potassium  methyl  salicylate.  The  total  amount  of  salicylic  ester  was 
removed  from  the  oil  by  shaking  repeatedly  with  "."»  p.  ■.  potasss 
Solution.  Only  1.05  p.  c.  of  the  oil  did  not  combine  with  the  potASSS  and 
remained  as  fl  BenHrSoMd  091180  ar  ■  >  id  in,  i  ry  temperature.  This  consisted 
of  the  following  compounds:  1)  A  paraffin,  l'nHon+a,  which  on  account 
of  its  melting  point,  65.5°,  must  be  considered  as  brioontane,  CsoHo* 

2)  An  aldehyde  or  ketone,  which  when  separated  in  a  pure  form  from 
ir-s  bisulphite  compound,  has  an  odor  like  oenanthie  abb  In  dr.  and  on 
oxidation  with  potassium  permangMiiate  yields  an  acid,  the  silver  salt 
ol  which  corresponds  to  fche  formula  DaH»0tAg<  •'!>  An  alcohol,  CgHiaOj 
boiling  U-tweea  1(50  and  10.".°,  which  corresponds  to  the  ketone  or 
aldehyde  mentioned.  4)  An  ester,  CuHmOs,  boiling  at  260—235°  (b't.v 
ii  J",  aim  I.  This  on  saponification  splits  up  into  the  alcohol.  CaHinO, 
and  Che  arid,  0«HioOs,  resulting  by  oxidation  b*om  the  ketone.  The 
alcohol  Bad  also  the  ester  possess  the  very  penetrating  characteristic 
r.  by  which  wintergreen  oil  is  distinguished  from  artificial  methyl 
salicylate. 

338.    Oil  of  Gaultheria  Punctata. 

The  leaves  ol  Bwattboria  punctata  Blame  [0,  ftvgrADtiaaima  Wul- 
lieh.  Q.  fmgrtiiia  Don,  Arbutus  I&utMoKb.  Hamilton,*  give  upon  distil- 
lation l.i.'i  p,  e.  "i  a  volatile  oil,  which  seems  to  be  identiceJ  tritli 
thai  of  wintergreen.  De  Vrij*  in  1890  prepared  the  oil  from  plants 
which  he  found  in  the  exhausted  volcano  PatoSS  on  Java,  and  in  1871 
ascertained  that  it   consisted  almost  exclusively  of  methyl  salicylate. 
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The  same  oil  distilled  by  de  Vrij  was  again  investigated  in  1879  by 
Kohler1  apparently  without  the  knowledge  of  the  statements  of  its 
composition  made  by  de  Vrij  in  1871.  The  inactive  oil  boiled  at 
221—222°;  on  saponification  an  amount  of  salicylic  acid,  melting  at 
155 — 156°,  corresponding  to  the  pure  methyl  ester,  was  obtained. 

Andromeda  leschenaultii,  growing  profusely  in  the  Nilgiri  mountains 
in  India,  in  the  leaves  of  which  Broughton2  in  1867  found  methyl 
salicylate,  is  probably  identical  with  G.  punctata  Bl. 

339.    Oil  of  Gattltheria  Leucocarpa. 

According  to  de  Vrij8  the  fresh  leaves  of  Gaultheria  leucocarpa 
Blume,  indigenous  to  Java,  yield  on  distillation  0.012  p.  c.  of  an  oil 
consisting  chiefly  of  methyl  salicylate.  Kohler1  investigated  the  sanif 
oil  and  confirmed  the  result  obtained  by  de  Vrij.  It  was  inactive  aud 
boiled  at  221—223°. 

340.    Primula  Root  Oil. 

The  root  of  Primula  veris  L.  (Family  Primulaceae),  contains,  besides 
cyclamin,  a  glucoside  probably  identical  with  saponin,  the  so-called 
primnlii  camphor  (Mutschler,4 1877)  which  can  l>e  obtained  by  distillation. 
It  separates  from  the  distillate  in  fine,  shining,  hexagonal  laminae, 
or  as  a  semi-solid  mass,  has  a  fennel-  or  anise-like  odor,  and  a  taste 
at  first  burning,  then  sweetish,  fennel-like. 

Primula  camphor  is  only  difficultly  soluble  in  water;  the  aqueous 
solution  is  colored  deep  violet  to  violet-blue  by  ferric  chloride.  It> 
elementary  composition  corresponds  to  the  formula  ('22H24O111.  I'pon 
oxidation  with  chromic  acid,  carbon  dioxide  and  salicylic  acid  resulted: 
by  boiling  with  potassa  there  resulted,  besides  salicylic  acid,  a  wry 
small  amount  of  a  second  acid,  which  gave  a  l>eautiful  dark  hlu<* 
coloration  with  ferric  chloride. 

341.    Oil  of  Jasmine. 

The  general  method  of  obtaining  the  volatile  oils  by  water  or  steam 
distillation  is  not  applicable  to  a  large  number  of  blossoms,  as  at  Im->t 
only  trams  of  the  volatile  oil  are  obtained  by  it.  To  these  l»elongs  tli»> 
jasmine  blossom  of  Ja&miiititn  ^niiidifioriirii   L.   (Family   (*leare:n*).     In 
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order  bo  Isolate  the  odorous  principles  of  the  jasmine  blossoms,  Vertey  ' 

.sh.Mik  tin-  j.-isiniiii-  pifiriiide  obtained  by  Eiirtrurago  &  tiroid  with  vaseline 
oil  and  exhausted  the  oil  from  this  by  treatment  with  acetone;  Ofl 
evaporation  of  the  acetone  u  reddish  colored  oil  smelting  intensively  of 
jasmine  retn.-dned  behind,  lis  principal  portion  ramp  over  at  100—101 
under  12  mm.  pressure  and  had  the  composition  C»Hi«.Oa.  t'pon 
n\iil;it ion  the  !■< tinjii Miinl  yielded  benzaldehyde,  benzoic  arid  and  form- 
aldehyde.    By   boiling  with   oxalic   add    solution,    ntyrolene    alcohol, 

CuHs-CsHhIOHIl'.  was  formed.     This  led  to  Tin-  conclusion  that  t  he  l,ud\ 

was  tin-  methylene  neetnl  of  phenyl  glycol  C,dl.-..<^H,{~ .j>{'H«.    Verley 

■  idled  tin-  compound  faemal  nod  considered  it  as  the  odorone  principle 
of  the  jasmine  blossoms.' 

Jaemal  earn  be  prepared  synthetically  by  heating  phenyl  glycol  with 
toraatdehyde  and  erdfihurte  acid,  h  i»>iis  at  101°  under  12  mm.,  at 
218°  under  atmospheric  pressure.    Bp.  gr.  1.1834  a1  0  , 

Hesse    and    Midler"   reached   entirely    different    conclusions    in    their 
invest  Virion  of  the  oil.  which   had    been    pre]  in  red    in    n    manner  similar 
to  Yeriiv's  find  purified  by  steam  distillation.     They  obtained  from  Si 
kilo  of  jasmins  pomade  4 — 7»  g.  of  oil  having  the  Following  properties: 
s]i.  gr.   L007— 1.018;    ai>  = +2°:W  to  +  X°!U)'.     The  ester-eon  tent    was 

69.1  to  73  p.  «..  calculated  as  bensyl  acetate,  and  90.8  to  95.4  p-  <■., 

calculated  as  liimlyl  acetate, 

According  to  Hesse  and  Midler  jasmine  oil  contains  large  mnounta 
of  bejnsyl  acetate,  as  well  as  linalool  and  its  acetate.  According  to  a 
ijimtititative  determination  made  by  a  method  worked  onf  by  them  for 
this  purpose  they  found  the  following  approximate  composition  for 
jasmine  oil: 

85.0  p.  c.  Bensyl  acetate. 

7.5      "      Linahi   acetate  (including   possibly   other  alcohol  esters). 
6  0     -     Benzyl  alcohol. 

."..."       '•      other  odoi'ous  principle-,, 

16.0     M     Linalool  (eventually  also  other  constituents). 

Bensyl  acetate,  CsHiGHsOCHsGQ,  boilfl  ti   919-918"  and  hoe  the 

sp.  gr.  l.inl'.*." 


1 1  Compt  rand..  198,  p.  «U:   Bull.  Soc.  rhtm..  lit.  Bl,  p    836. 

*)  According  to  Verity   th»-  bomoloffllfla  «jf  JmhiuhI,  The  tMliyll'Ifiu-,  i-mlnin  ItdftM   m ml 
iimylidwne  ncetals  of  phenyl  glycol  b»V6  u  Ja*mln*-llk»»  odor. 
»)  Bi-rt.-i.n-,  82,  pp    ."'•.;..   res 
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Benzyl  alrohol,  CnHaCHjjOH,    boils    at    hnj   under   9    HUD     prv«u». 
For  identification  the  phenyl  u  ret  lui ne  melting  at  77 — 7©    is  well   RKB 

TIj.'   jjismal    of    Verify    \vii8    not    present    in     if il    ii 

1 1 1- s st •    ;irnl    ftfuhsr,      A*    the    phenyl   glycol  methylene  aoeta]    is    it 
toward  alcoholic  potaaea,  it  oughi  fco  be  possible  bo  detect   its  ; 
iift^r  the  saponification  of  the  oil.      This,    however,   was    not    th< 
nor  diil  so  in mh  us    ,i    u\ue  .if  stvrolene   alcohol    result    by    boiling  the 
oil    with    oxalic    add    solution.      Oil    tha  ground  of   these   ob&ervai 
Hess."  and    Mailer  came  to  the  conclusion    thai    the   volatile  ..il   at 
jasmine  hiossoins  ciuiTained  no  phenyl  glycol  methylene 

Seliiiniiiel  &  Co.-  iii  their  investigation  of  jasmine  oil  in  iH 
found  l*enzyl  acetate,  benzyl  alcohol  him!  linalvl  acetate,  Inn  i 
pound  of  the  properties  of  jaamal 

Mori'  recently,  Hesse3  has  found  three  further  constituent- 

2.~>  p.  c  Endol)  I'sllrX. 

0.6  p.  b,  anthranilic  .- n - i •  l  methyl  ester,  CsHaNOa. 

8.0  p.  i ,  Jaamone,  Cj  lHib*  > 

Jasmone,  C11H10O  baa  an   intensive,  pleasanl    jasmine    odoj 
diluted.    Ii  boila  al  257—258°  at  755  una.  and  baa  e  sp.  gr. 
.it  U>*     ir  \ nils  .in  oxime,  by  meana  oi  which  11   was  aeparal' 
the  oil,  melting  at    !■"•  .  and  ;>  mixture  of  semicarbaaonee  me 
300—204°,  from  which  by  recrystallixation  a  compound    was  o 
melting  at  204—306  . 

312,    Oil  of  Rhodium. 
oleum  Lijriii  Khmlil.  —  HoM-uli.il/iil.    -EtMOee  lie  f{»'-  <■'■  Ru»e,*  ou  »!«■ 

Tin-  so-called  rosewood,  i.  a.  the  wood  of  the  roots  of  the  si 
CoBvolvvtua  Bcoptuiua  L.  and   C.  fioridus  L.  (Family  Convohutm 
indigenous  to  "In-  Canary  lsl;in«ls,  is  nvaerally  reported  as  1; 
used  for  the  preparation  of  "il  of  rhodium. 

Tl il  nf  rhodium  at  present  in  the  market   is  often   nothi 

than  ;i  mixture  of  rose  oil  with  sandalwood  or  cedar  wood  oil. 

Oil   of    rhodium    was   investigated    by   Gladstone0   in    1864 
source  of  thi1-  "il  can  naturally  not  be  l>e  determined  at   present.    I' 
was  Viscid,  ha.l   the  sp.  gr.  0.90(5    a1    15.5°    and    the   rotato 


1 1  Berlchl  ron  B,  *  0o>.,  Apr.   LSOtf,  p.  .'T. 

"i  nfrirht  ron  s.  i  « •  ■..  ipt,  laae,  p,  ar. 

».  Barleho 

»J     I  I.  ■    wi.uiI  iIphIkii;  mMtt     bj     Hit'    Kr  -i»#tjUI 

IIIIHl.,1-     IV |.       I   \K    |>.      I 

••  loam,  •  l.-Mii.  s.ir  ,  17.  ii    l  .    J *hf«ab.  I.  Chemle,   18SS,  p.  .'46. 
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— 10°  in  ii  360  dub.  babe.    Four  fifths  of  it  consisted  ol  p  hydroearboD 

OioHiu  (more  probably  (l.-.HiM  >   boiling  ;ir   241)  .  which   had   an   odor  of 
sandalu -nihil  anil  rose, 

Tin'  source  of   :in  oil    dislilled    by  Si-Jiimrio-I    £    C©.1     IS    1887    is 

known.    The  oil  had  a*  Hap  golden-yellow  color,  with  a  pleawaut   i 

like  odor.    It  solidified  at  +  12°  to  a  mass  of  psstlto  shaped  crystals. 

A    rose  wood  flora   Tenerife-   rveem'ly    nwil    hy    the  same  Ann   for 

distillation,  eomspanded   fairly  well    with  the  descriptioD  ol  the  i I 

uonil  t*f  Convolvulus  srojut Hns   L.     The   odor  of  the  oil  did   not   fulfill 

1 1 EpectatioiiK.    Sp.  gr.  n.'.ir.i  at   1"»°;  uq=  +  \  :\n' .  saponification 

number   before   n<et  vlization  =  0,  after  acetylizntion  =  151.3.     The  oil 
dissolved  with  a  slight  turbidity  in  1"  p.  of  ■»■'«  p.  «.  alcohol. 


34.3.     Oil  of  Verbena. 

The  true  verbena  oil  from  the  lea/res  of  Verbena  tripbyHn  L.  [AJoysin 
eitriodon  oh..  Lippitt  tit  nullum  Kth..  Family  fTerbenBceae)  cultivated 
a*»  an  ornamental  plant  in  Spain,  northern  France  and  Centra!  America 
is,  as  its  high  pries  stands  in  no  relation  bo  ii>  brae  value,  no  rev1 
article  of  commerce.  It  win  in  most  cases  be  replaced  by  the  much 
cheaper  lemott-gr&aB  oil  which  is  similar  in  odor,  and  lias  therefore 
been  called  East  Indian  verbena  nil.  As  genuine  verbena  oil  is  bo 
difficult  to  obtain  the  statements  concerning  it  have  ta  be  ilaksn  with 
mo  me  reserve. 

Verbena  oil  has  i  Hue.  very  pleasant.  leumtj-Iiki'  odor.  resembling 
that  of  lemon-grass  oil.  An  oil  distilled  in  tirusse,  according  ti>  the 
statemenf  <>i  the  manufacturers,  from  the  leaves  of  IJ/iphi  ritriodtftti 
\  vi.  id  o.oii  p.  f.  i,  had  the  following  properties:  Sp.  gr.  tt.900; 
'o.  — - *12°88';  soluble  in  1—"  volumes  of  90  p.  C.  alcohol,  on  the 
further  addition  of  alcohol  it  became  turbid.  It  contained  85  p.  c.  of 
aldehyde,  whirh,  as  w,.s  shown  l«y  the  preparation  of  ,j-<  itrvl  miphtho 
dnchonlnte  add  [m.  p.  IBB— *107°),  was  citral  iSehimme]  &  to.) 

An  oil  described  as  "Oil  of  true   Vervain,"3  the  sp.  gr.   of  which  is 

-  o.tticj  and  «i»iis  —  1 2  7 \  agrees  very  well  with  the  above,    It 

was    not   soluble   in    10   p.    of   B0    p.    «.    alcohol,    but    in    equal    parts    of 

90  p.  •-.  alcohol,  and  contained  ~2H  p.  c.  of  aldehyde.  Alter  acstyluataon 
a  decided  odor  of  linalyl  acetate  was  noticed.  By  saponification  of  the 
ocetylized  oil  an  alcohol  content  (OtoHisO)  of  80  p   <     was  determined. 


«>   Berioht  4-nn  B.  St  <  u ..   Apr.   1SK7.  p.  28. 
»»  Dericht  ron  8.  4  to..  Apr,    L899,  p.  41, 


I  Iiiii.Ihi   mill   DniKKlHt.  SO,  p.  318. 
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Uinm-v1  reporbi  os  an  oil  distilled  in  Iiunolly  (Victoria,   Au»trelno 
••probably*    from    UppUk   dUiodoni,     The  tp.   gr.   after    removii 

alcohol   wliivb    bail    been   added,    was  0.S94,   'io  =  — lf'»°-      I* 
74  ]i.  <■.  df  ritral. 

An  oil  early  investigated   by  Gladstone -    (1864)   and   said   to  hav> 
come    from    Aloysi.-i   citriuilur.i    was   mueh   lighter,   its.  sp.    gr.  a: 
being  0.881;   its  angle  of  rotation  in  a  Li.~»n  mm.  tube  w, 

344.    Oil  of  Lantana  Camara. 

The  volatile  oil  of  Lautana  camara.  L.  (Family  Vei 
distributed  as  ii  weed  in  Java,  has  been  distilled  in  the  botnnia]  ^iri. 
at  Bttitenzorg,    Its  odor  in  noi   especially  pleasant,   has 
0.952    and    turns    the    ray    of    polarized    light    n°24'    to    the  left  to  I 
100  mm.  tllbe.* 

34S.    Oil  of  Yitex  THfolla. 

The  leaves  of   Vites  trifolm  L.  (Family    Verbenoceae)  are  us» 
India  for  bathing  purposes  and   as  a  remedy  against  various  dineaiM. 
They  contain  a  volatile  oil,  wliith  was  prepared  in  the  botanical  garden 
at    BuiTimzorg.'* 

Its  odor  18  pleasantly  aromatic,  somewhat  camphor- like.     Tin- 1 
property  is  due  tu  eineol,  which  was  shown  to  be  pr>*<  ut    by  the  i< 
cineol  reaction. 

346.    Oil  of  Rosemary. 
Oleum  RflriMiiarini.  — Rowinarlntfl.  —  Essence  <le  Koiimrhi. 

QuaiM  and  Hibtohy.    The  rosemary  bush,  Rttsmarimin  otflcinalm 
belonging  bo  the  L&bi&tae,   grows  in  the   Mediterranean  countries 
islands  from  Qceecs  la  Spain. 

The   first  mention  of    the  distillation   of  rosemary   is  founii   in 
writings  of  Arnoldus  Villanovus  of  the  thirteenth  century,     H**  d.- 
probably  for  inedirhinl    purposes,    turpentine   oil  ami  in-- 

ulcoholic  distillate  of  both  or  only  of  rosemary  was  in  u>  utiuV* 

.is  the  first  popular  perfume  under  the  name  of  Hungarian  water.    TV 
distillation  of  toe  oil  is  described  more  fully    by    Raimand    La 
disciple  of  Villanovus. 


li  Phnrm.  .loiirii.,  57,  p,  95T. 

»)  J, .urn.  f'li-ni.  BOC,   IT,  p.    I;   JnhrMib.  I.  ''hem,.    1808,  |>p.   ."446  and   MS 

i)  Dtrieht  roa  a  A  r...,  Oct.  L8M,  p.  77. 

•I  Bertchf    van   S.   *   Co.,  Oct.   1HW4,  p.   74. 


oil  of  rosemary  wa«  a  much  used  oil  in  the  middle  ages  and  is  often 
mentioned  in  the  writings  of  that  period.  It  is  described  in  the  in 
of  tin*  Compendium  of  Saladin  at  the  end  of  the  fifteenth  century  und 
in  the  works  of  Brunsehwig,  Ryff,  (Jenner,  Porta,  and  others,  and  is 
mentioned  in  drug  and  spice  ordinances  of  the  fifteenth  century.  In 
several  of  the  treatises  on  distillation  and  in  medical  works  of  th»j 
fourteenth  and  fifteenth  centuries,  an  empyreumatic  oil  of  rosemary  is 
also  mentioned. 

Qtte  of  the  first  investigation*  of  rosemary  oil  was  made  l>y  the 
Parisian  apothecary  Geoffrey  l  in  1720.  A  century  later  it  was  more 
fully  investigated  by  Sniissiire3  and  in  1837  liy  Kane.3  rarthenscr  in 
17.'14  determined  the  yield  of  oil.4 

The  so-called  rosemary  camphor  was  first  noticed  by  Kunkel  of 
Berlin  in  I8605  and  a  century  later  (1785)  by  Arezula  of  Cadix.'1 
Proust  prepared  it  in  INOO," 

1  i'arattos.8     In   connuerce.    two   rosemary   oils   are  principally 
<li>tinjruished,  the  Italian  and  the  Freneli. 

The  Italian  or  more  correctly  the  Dalmatian  rosemary  oil  is  obtained 

be  islands  of  Lis*a,  Lesina  and  Solta  on  the  Dalmatian  eoa«t,  where 
the  rosemary  grows  wild  and  covers  large  tracts  of  land.  It  is  surprising 
that  rosemary  grout  neither  on  the  mainland  nor  on  the  neighboring 
island.-  Brazzo.  ("urzola,  Melada  and  Lagosta.  The  most  pleasnnt 
stin-lling  rosemary  is  that  on  Solta,  where  it  is,  however,  more  and 
more  suppressed  by  Vineyards,  so  that  distillers  come  but  seldom  to 
Hii:-  island  for  the  preparation  of  the  oil. 

Most  of  the  oil  is  produced  in  Lesina,  which  is  also  the  commercial 
center  for  rosemary  oil,  Lissa  is  second,  in  importance.  Both  intends 
are  covered  with  bushes  about  a  meter  in  height.  The  "Rosemary 
forests"'  are  the  property  of  the  community,  which  gives  the  license  for 
distillation  to  tie-  highest  bidder  at  auction.  The  use  of  the  forests  is 
regulated  by  law,  so  that  a  full  harvest  is  made  only  once  in  three 
years;  in  the  two  following  years  very  little  oil  is  distilled.  The  dis- 
tillation rakes  place  in  July  and  August,  consequently  after  the  flowering 
period,  which  lasts  from  February  to  April.    After  the  .  tit  twigs  have  l>een 


•  l  Mem.  de  I'AcacJ.  (J*  ae.  de  Parti.  1721.  p.  163. 

J>  Ann.  ile  Chem.  ct  de  Phya..  II,  18,  p.  278. 

»>  Trana.  of  the  Roy,  Irish  Aciul,.  IS,  p.  185.  —  Journ.  I.  prnkt.  Cham.,  15,  p.   166. 

*)  KlpincTiiH  (hyinliie,  II,  pp.  s.'i  &  100, 

■)  Probtonrtatn.  p.  397. 

»)  P.  39:  Reaultado  de  Ina  experlencla*.  p.  8. 

f)  Trnuimadorfl'B  Journ.  d.   I'barrn.,  8,  II,  p.  221. 

»>  Dinglrr'a  Polyt*chn.  Journal,  i'l'!'.  p.  4StV— Bt-richt  von  S. 
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dried  tor  eight   days  in  the  sun.  the  leaves  are  stripped  «.»ff  an<J  di 
with  water  vapor,    The  iisMlMng  apparatus  i-  v.tv  primitive,  old 
whisky  stills  beiii«;  tnosl ly  employed.1    From  the  port  Cittavwcbi 
nil  is  shipped  in  rili  cana  feo  Prtoat,    From  hen,  often  adulterated  with 
turpentine  oil.  it  enters  Into  the  world's  commerce. 

Nn  stjiiisTii-8  of  the  production  of  the  Dalmatian  n»-  in    i 
rding  bo  Inquiries  made  at  the  plaeo  of  production  80,000  k 
are  said    to   l«-   obtained   in   those  years   when  a  full   harve^r 
This  estimate  agrees  with  a  statement  made  by  Flit. &fg er1  In  II 

A>  Ear  fis  ih»-  vivid  of  oil   is  concerned,    it   baa  probably 

seldom  determined  in   Ihilmat  i.i.  ;is  it    rnuy  be  assumed  fh. 

do  dot  weigh  the  material  before  putting  it  Into  the  still     Schfanmai  a 
obtained  from  Dalmatian  rosemary  leaves  1.4—1.7  p  >•  "f  ofl 

The  French  rosemary  oil  is  finer  in  odor  and  corresponding 
in    price.     It   ia   principallj    obtained   in   the   I)£partemenf*   dn  (Sard, 
dn   Beranlt.   de  la.  Drome,   des  Alpes   Maritime^  and   des  Basse* 
Here   I  he  erect  shruh   jjtow*    to    a    height   of  2   m.   and   together  with 
Thymus  rulg&rfo  forms  the  brushwood  of  clearings.3    The  .li-till.ition  m 

d in  itinerant  stills  in  the  mime  manner  as  described   un.l.-t    hi 

oil  (p.  602).      Krhiiiiiin'l   9t   Co.*  obtained   by  distillation   from   the  dry 
French   roaemarj  teavee   _'   p,   <•..   from   the  flowers  1.4   p 
Whether  the  better  quality  of  the  French  oil  depends  on  the  planl 
or  on  the  more  careful  seleetion  of  fche  material  is  difficult   to  eta 

Inasmuch  as  rosemary  is  also  found  iii  Spain,  the  oil  is  now 
then  distilled  in  that  country.11     It    appears,    however,    to    be    almost 
always  adulterated   with   turpentine    oil.     The    properties    of    bb 
Spanish  oil  are  the  same  as   thus.-  of   the    Dalmatian   or   French 
was  shown  by  the  recent  examination  <>f  a  Spanish  oil  in  the  Inboratot] 
i>i  K.  hinnnel  &  Oo, 

The  ESngtieh  rosemary  oil,  which  ia  obtained  in  Mitehatn  and  Market 
Dg  in  small  amounts  From  cultivated  plants,  is  no  more  imp 
cunimereially  than  is  the  Spanish  oil." 

Phopkktirh,    Rosemary  oil  is  a  colorless  or  slightly  greeniab-jeDov 
liquid    * vf   a    penetrating  camphor-like   odor   and   an  aromatic. 


M  RM  p.   ST. 

»)  Archlv  d.  Phnrm..  BBS,  v-  476. 

VtfMf  i,  IMmriu.,  886,  p.  58ft;  Berlcht  von  8.  ft  Co.,  Oct.  ISST,  p    M 
*l  H«rii'Ut  roa  s.  &  Go,,  Oct    189B,  table  la  appendix,  p.  84. 
b>  Bsdefcl  roa  S  i  0o.,  Oet  tsan.  p.  r,.v 

«.  '■Iiii|,     Il,ilm.-M.   I'hnnu.  .Icnin..,   HI.   12,  p.   238  ;   m.  20,  p.  .".Ml .  —  s««n .  Odor* 
icrnptilft.  vi>|,   I,  p,   870. 


Oils  of  the  Labia  1 W, 


cooling  taste.  The  sp.  gr.  of  the  French  as  well  as  the  Itiiha.ii  oil  is 
always  higher  than  0.5MIO  and  sometimes  rises  to  0.820,  The  ra ,v  of 
polarized  tight  la  always  rotated  to  the  right,  «n  =  4*0o45'  to  +15°. 
Tli''  Brat  1"  [>.  '■.  obtained  by  fractional  distillation  lire  likewiisr  dextro- 
gyrate. Que  part  o!  oil  gives  a  clear  solution  with  %  **nd  more  pans 
of  !•"  |i.  ■-.  alcohol,  Bind  sometimes  with  -.  but  often  as  many  as  9 — 10 
'i  so  p.  i'.  alcohol  /ire  required.    Saponification  number  12—20. 

The  ofle  distilled  by  SHiimniH  A  in.  I'roin  five  different  shipments  of 
Dalmatian  roses  i  a  vy  leaves  Imd  the  following  properties:  Sp.  lm.".'">4 — 
0.018;  uD  =  +  :t°4il'  To  +  .Nor,2'.i  Two  oils  were  distilled  in  Uffung 
from  Freach  material.*  1)  From  floweret  sp.  gr.  0.920;  *o  =  +1c."{n' 
2i  From  leaves:  ap,  gr.  0.014;  «d  =  + 14° :t.v. 

The  content  of  bomyl  acetate  iu  fcwo  authentic  oHa  was  found  bo  be 
~».4  and  B.8  p.  e.  The  amounl  of  borneol  determined  by  acetylisatfoa 
was  K5.8  and  IN. 8  p,  e, 

A  Spanish  <>il  recently  investigated  in  the  laboratory  <>|  Srhimme] 
A  in    bad  the  sp.  gr,  0.805  and  *u  —  4-7°4o'      It  was  soluble  with 

Stighl    turbidity  in  li»  parts  oi  80  p.  &  alcohol.     The  angle  of    rotation. 

"ij.  of  the  first  10  p.  •■■   going  over  on  distillation  was  +  4°  1 '.     Another 

sample,!  investigated  later.  Imd  thesp.  gr.  0.1W2.  «D=  4-i7Q.T7'  at  20°. 
Spanish  distillates  which  had  been  investigated  at  an  earlier  time4  were 
lighter  in  ep.  gr.  and  taevogyratej  and  probably  were  adulterated  with 
I  orpenl  tne  oil, 

The  English  oil  obtained  from  cultivated  plants  shows  differences  is 
properties,  esperially  in  rotatory  power.  The  sp.  (ir.  of  three  English 
oils  was  bond   by  Grippe?  (1881)  to  be  0.901,0.911  and  0.924,   the 

atory  power,   aD,  determined  on   one  of  these  oils   was  — 8°85'. 

Byrnes41  (1870)  determined  on  another,  doubtless  adulterated  English 
oil  the  sp.  gr.  0.881  and  the  angle  of  rotation  'to  =  —  1  *  J '  4-  7  * .  As  the 
English  oils  are  commercially  unimportant,  all  laevogyrate  ofls  found 
in  commerce  can  safely  be  declared  as  adulterated. 

rii\)cristTio.\.  The  following  compounds  have  bo  Car  bees  found  in 
rosemary  oil:  1)  pinene.  ii«  raniphene.  :ii  cineo],  4)  camphor,  5]  borneol. 

Dp    lo    the    preeenl     all     investigations    have    Imvii    iliiv.-i.'il    toward 

individual  constituents.  A  thorough  inveMiuation  of  i  he  oil  a.s  .i  whole 
may  therefore  resull  in  finding  still  other  substances. 


*)  ll.-rioln    I'm  '  i>-!.  is<i~,  p.  .">«■■. 

i)  ii.ja.-i,,.   Lpr    1891,  p.  *t. 
•)  n.Hii-in,   \\>v    i  »oo,  i>    io. 


*>  ii.i.ini,  on.  i  see,  i>.  bo. 

=  i    IMmr-iu.   .lourtl..   III.   31.   p,    WW. 
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Pinene.    According  bo  the  statement   of  Bruylants1  (ImT'.m  oil  of 

rosemary  contains  so  p.  e.  of  a  lnevogyrate  hydrocarbon  CioHm 

at  ir.T— loo      Prom  the  low  ip.  gr,  D,$g5  and  feha  Uu  a,  a* 

w<-ll  as  the  large  amount    of  the  terpene  found,   it    is  evident    tlm* 
oil     investigated     was    atlnltiTati-il     with     French    turpentine    "il 
a. •.•mini    Ol    the   ii'-' jH.-tii    adult. -ration    with    turpentine    oil    it   1> 

matter  of  interest  to  know  whether  pure  raeemarj  oil  contained  pieces 
"i-  not,    cildemeister  and  Btepban,1  therefore,   investigated  the   ■ 
boiling   fractions    ol    an   oil   distilled   by    bhemaelvee   fron 
rosemary    leaven.      The    portion    boiling   ** T    156—158°    after    repel 
I'm.  i it matioii  (ep.  gr.  0.867,  >tD  =  +  2 '8(K)gavs on  treating  wftli 
nitrite  and  hydrochloric  add  in  glacial  acetic  add  solution  a  nfta 
chloride.     This    yielded    with     bensylamine    pinene     nitrolbensylainiB* 
(m,    p.    132—128"),    From    irhich    ii    roUowe   thai    pinene— prol 
mixture  of  d-  and  1- pinene— is  a  constituent  of  rosemary  oil. 

Oampheae.     The   fraetaoe    boiling   at    160 — 162°    <sp.  ^t.   ii 
«o  =  — ()04-"»'i  was  i- rearer]  with  glacial  acetiV  am]  sulphuric 
Saponification  <>!"  the  product  o!  the  reaction,  isohonu-ol.  ol 

point   211—212°.    wan    obtained.     The    latter    was    i averted 

camphene]  boiling  at  189—180°  Bind  melting  at  aimai   .~.o 
with   zinc  chloride   in    benzene  notation.     According  to   tins    n 
i  trpene,   camphene,   is  eontaiupd  in  rosemary  oil,  ami  judging  from 
slight  rotation  ol  the  fraction,  it  is  inactive  camphene 

A  eosunardal  rosemary  oil  dintilleri   in   Imlmatia  - 
results;   pinene  and  canipheiif  were  id.'iiiihVd      The  tirsi 
lit    k.)    of    this   oil   had    an    odor    of    aretaldrdiyde,    hoiled     DOlOV     1- 
decolorised    fachsfr)   sulphurous    and    nnd    was    partly    soluble 
The  insoluble  oil  was  hydrated  with  glacial  acetic   and   nulphu 
whi'rehy  a  divided  mliir  of  linalyl  acetaie  was  develnppd.     This  b 
indicates  1 1 1<  -  preeence  ol  oleflnic  terpenes,  similar  to  those  • 

!io|is,   and    origanum   oils.2 

Clneol,    la  lii.'  Ira.  tion  boiling  at  L76— 182    Weber*  ii 
CioHieO,  and  isolated   this  body   by  means  of  it-  ii 
add  addition  product,    The  identification   was  mad.-  by  prepari 
dbpentene   tetrabromide,    <  n.ll  i.d'a-,.    (m.    p.    128.5—124 
dipeutene  dihydriodide,  CioHiels.  (m.  p.  78.5— T9°). 


1 1   Fovn  ■i.miiii.  -I  ■  i. in. .  i  v .  -."I. 

.     I'lmrm     .linirn .,    111.    l«i,    p     827: 
.l.iliri-t-l..    1     n.t-li.lr,     1879,    p     "'I  1 
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Oth  at  the  Lithha  BM 

By  conducting  hydrochloric  add  gas  into  th<  l  solution  of 

fraction  171—176°  Webw  obtained  dipenteiie  .  E  i  1 1  >-.  I  r-«  nhli  -ride  matting 
at  4'.»  ."ill:  This  i-oiiip.  mini  urn*  its  formal  >'  mi  either  r«t  riueol,  or  to 
dipenteiie,  but  ns  the  fraction  mentioned  contained  according  BO  tin 
analysis  considerable  berpaoe,  its  formation  in  probably  due  to  dipentene 
(terebene  or  Bruylants?). 

Camphor  and  borneoL  Camphor  was  firsi  observed  in  rosemary 
OH  by  I.allemand1  in  l*HO.  Mont»olfier2  in  INTO  showed  Tliat  the 
r>iMin;iiy  I'iimphor  was  a  mixture  of  the  tl»*xt r< »-  ami  lnevoe  vr.-iie 
modifications.  Bruylants0  found  that  the  steuroptene  crystallizing  from 
the  high  boiling  Fractions  ol  the  oil  consisted  aot  only  of  camphor,  but 

qJm  "l"  borneol.  In  the  Oil,  whieli,  as  mentioned  above,  was  stronelv 
adulterated,  Bruylants  determined  4 — S  p.  C.  of  borneol  and  ft— 8  p.  <-. 
•  >\  camphor.    Pare  oil  moat  there!  onsfderably  more  of  oheee 

compounds,    Cilikiiicistcr  find  Siephan5  determined  the  borneol  COfEft 
by  acetylizatiou   and   found   in   two  cases  16.8  and   18.8  p.  c.    It 
assumed  that  rosemary  contained  no  other  alcohols,  such  as  linalool  or 
garaniol. 

According  to  Haller*  [1880)  camphor  is  separnted  from  boroeol  by 
converting  the  latter  into  bornyl  add  succinate  by  heating  with  anocmk 
acid.  The  bonieoi  contained  in  rosemary  nil  la,  bm  was  Bhown  bj 
Hnller,  like  the  camphor,  a  mixture  of  both  optical  modifications. 

lodging  from  the  aaponifloatiop  Dumber  obtained  by  boShng  with 
potus-n.  rosemary  oil  contains  small  amounts  of  esters,  presumably  "• 
borneol.   The  "id  combined  with  the  alcohol  has  not  yet  been  determined. 

Examination.    In  betting  roeemary  oil,  especial  attention  should  be 

l  to  ill.'  specific  gravity  and  rotatory  power  which  should  agree 
with  those  mentioned  under  Properties.  Turpentine  oil,  no  matter  of 
what  source,  will  cause  a  decrease  la  the  specific  gravity.  Eton 
terpentine  oil  is  recognised,  providing  the  amount  is  aot  insignificant, 
by  rhe  inversion  of  the  angle  of  rotation  bo  i he  left,  in  order  to 
recognize  small  additions,  which  do  not  causa  inversion  bo  the  I 
da  not  lower  the  sp.  gr,  below  0.900,  from  1.00  cc.  of  oil  in  ec.  are 
slowly  distilled  off  in  the  flats  described  on  p.  T.mi  sun]  tin-  distillate 
bested  in  the  polariacope.B  With  pure  rosemary  oil  rhe  lowest  boiling 
in  p.  c.  will  always  u-  ioiiiid  dextrogyrate,  while  if  <>nlv  small  amounts 
of  Preach  turpentine  oil  are  present  it  will  be  Inevogyrate. 


'       l.hliiaV   Arinnl.-ii.    11-1,   p.    1ST.  *}    Comfit     1*04.,    108,    |i 

J  i    Hull-  BOb   '• II,   25,   \<     17  5,   Arrhlv   .1.    I'lii.rin  ,   185,    p     588 
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actions   of  camphor  oil   are   also   often  need    for  adota 
Ti i« ■-<■.  however,  usually  affect  one  of  tin*  characteristic  property  ia 
i •ou unary  < »il .     Either  the  rotatory  power  (which  i-  usually  ii 
ii.-  sperdflc  grarity,  or  the  solubility  in  80  p.  c.  alcohol 

347.    Oil  of  Lavender. 

III. Mini  I.avjimliiliH-,  —  I-HveiuU'lfil.- V.-Minr  ite  Lrtvande. 
Okh.iv    ami   Hiktoicy.    The  species  of   lavender   i i >-« - 
mi    ac.-iiiini    of  chehf   pleasant    od  indigenous  to    the   north 

Mediterranean   countries,    hut   flourish   especially  on  the  slopes 
Preni  b  Oevennes  and  Bea  Alps,    Whereas  formerly  Hie  oils 

species  of  lavender  were  known  by  the  general  nai 

Iniv.   sh b    little   more   th  igo,    been   separata 

;:■!   spike  oil. 

The  different  lavender  species  were  formerly  gathered  in- 
fer oil  distillation.    In  the  eighteenth  century  they  were  uioi 
determined  and  distinguished   botanically.     The  species    determined  an 
Lavandula  epica  „  by  Linn*5,  ( L.  officinalis  Phaix    L.  angtiati 
L.   vulgaris  a  Lamarck,  I.,   vera  De  Cnndolle)  yields  the  lavei 

The  spike  oil,  which  is  decidedly  different  in  annua 
i.-  obtained  from  the  more  tender  L.  npica  I>.  C.  (L.  i  n/-. 
L,  latifolin  Villars)  growing  in  the  lower  hilly  and  roast    dis 

The  history  <>f  the  lavender  species  and    their   distillate 
under  tin'  earlier  known  spike  oil  (p.  607). 

Preparation.      Tin-    Pivn.-h    lavender  oil    is  obtained    i 
mountainous  regions  of  southern  Prance  in  the  Departen 
MiM-ifiiii'-.-.  di  Alpes,    !n   fh*rnult.  de  la   Drfii  i   ami 

Vancluse,     Aa  the  la  vernier  blossoms*  cannot    l»*  transported,    tl* 
latioii  is  carrieil  on  as  near  ris  possible  to  the  \>\iwe  ol   colli 
kjeneral  ruin  in  portable  .stills.     At  the  Iwuiimiiiy  of  tin*  lb< 
July,  the  distillers  Like  their  apparatus  to  the  mountains  n 
the  neighborhood   ol    n    -nriii^   nnwk    t  lit*  still   is  eivrted 
constructed  of  stones,  and  heated    with  wood,    which  is  n 
collection    i-    always    begun  in  the  lowest    regions  whei 
blooms    first.       WIu--ti    nil    ohtainahle    material     has    lieen  -«|    aj,«i 

distilled  in  the  neighborhood  ol  the  place  of  distillation    the   app 

krried  to  h    higher  point.     The  oil  distilled  in  the 
considered  inferior  in   value  to  that  distilled  toward  ibni-nd  •,]   - 
at  Jin  .ill  itnde  ol   1 .51 >«»  in. 
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mpanying   illustration    (fig.    Tft)    ■  inch   a    Dft 

;tritt>nl,rnrri    iii    the    neighborhood    of    tin-    village    I>>  im_ 

road  from  Sraste  bo  Paris,  thirty   kilometers  from  Gfoaess      XI 
copper  stills  are  supported  on  a  Are  [►hie.-  mads  ol 
forni  ol  -i   borne  shoe*     The  condenser  consists  * <f  on   old   iKirotwi 
barrel,  troto  which  ti><-  bead  has  been  removed,  and  into  which  r 
densj&g   worm  is  fitted.     The  condensiiig   water   is  furniel 
neighboring  spring,    in  the  foreground  a  laborer  i-  buoy  ton 
pile  of  lavender  flowers  with  a  hay  fork.  i<>  prevent  Ferments 
exhausted  blossoms  are  spread  our   behind  the  still.     After 
of  rlu*  iHstiiiMi ion  tin-  laborer  removes  the  ••'tin  from  tin-*  tin-,  era 
burning  it  over,  and  replaces  it   by  another  which   had    me 
l>een  filled. 

H.  Laval9  in  1886  made  an  interesting  and  exhaustive  repon  on 
distribution!  oollsatlon  and  distillation  <>i  lavender  in  the  ]■■  . 
de  Vauchise.    although  nol  ol  rory  recent  date,  soroeol  bisflgm 
here  be  tmortdonsd,  in  order  t<>  give  ai  ol   the  importai 

iudustry  in  southern  Franca 

On  ili''  southern  si-^x-  of  the  Ventous  mountains  lavender 
b    height  "I  700— 1,160  m.,  together  with  thyme  and   - 
the   northern   slops  the  lavender  begins  *l   450  m.,  hut  rises 

higher  ili;m  1MI0  m.     Tbf  ^roiim!  cruvri'd  by  fli"  |  'l.i  hi  -  [1/tVfi 

the  Venrmix  is  ;i|»j»r •  i\im;i!.-]y  II.oih)  hectares  (27,000  ocret 
7,1  Kin  hectares  (17,200  acres)  are  property  of  the  coramonii 
remainder  is  of  private  ownership.    At  tlin  time  of  flowering,  Sn  J  ulj 
An-iisr,  the  men,  women  ami  HiiMren  p;o  up  the  mountains,     The  tl  i 

iters  an-*  cut  off  above  the   leaves   with  a   sickle  and  an 
the  bead  in  bundles  t ■  ■  tin-  places  ol  distillation     The  collet 
lavender  is  commonly  free  on  the  properties  of  the  community 
however,  make  an  annual  charge  of  one  or  each  family. 

amount  of  fresh  lavender  Bowers  collected  annually  in  \\w  \ 
estimated  sj  Lr700,000  k.    01  these  1,200,000  k.  are  a 
tillntinn  of  the  oil  (aboul  6,000  k.)  the  balance  i>  dried. 

•  \  describee  from  personal  inspection  three  different 
distillation.     In  s  Braall  fa  Kault  tlje  distillation  was  i 

meant  of  steam  which  was  generated  in  n  ■■  vessel  and  fed  fosr 

cylindrical 
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flowers.    The  warm  water  from  flu-  oopdenaaf  was  used   Tor  feeding  tin- 
A  ilistitl.iiii.ii  lusted  IJf  hours.     Each  still  was  filled- 1+  times  in 
24  hours  and  thus  s.400  k.  of  material  were  distilled  daily 

In  11  second  factory  in  Villes  the  distillation  was  also  with  steatn 
from  bwo  egg  shaped  stills,  each  of  which  hold  a  charge  of  100  I-  oJ 
trash  flowers, 

A  third  factory  in  Bedoin  had  cylindrical  stills,  H  in.  high  and  T.  in 
in  diameter,  which  iron  heated  by  direct  tin'-,  the  Bowers  were  supported 
ou  a  false  bottom,  so  that   they   were  Dot  in  contact    with   the  water 

but  only  with  the  steam,    75  k.  were  placed  nn  the  lowest  false  potl 

1  ht-n  ;i  siicnid  false  bottom  was  pat  in  which  carried  the  same  amount 
of  flowers.  Alternately  a  fats''  bottom  and  flowen  followed  until  'In- 
still Contained  250  k.     Pive  (list illation*  were  made  daily, 

Iu  the  third  kind  of  distillation  Hie  flowers  are  put  into  the  Brill 
With  water  and  without  sieve  bottoms.    This  method  is  common  to  the 

itinerant  stills,  and  is  the  one  most  generally  used. 

Tli.'  most  rational  method  of  preparation  is  probably  the  one  with 
the  false  bottoms,  an  this  is  the  most  suitable  for  delicate  oils.  Bj  bhe 
distillation  with  steam  as  well  as  with  the  water  without  false  hot  torn 
no  doubt  more  of  the  valuable  ester  is  decomposed   Hum  in  the  method 

I  at  Bedoin.  According  to  Laval  in  order  to  obtain  1  k.  of  oil, 
900  k.  of  fresh  flowen  an  oeceeaary,  which  corresponds  to  b  yield  oi 
0.5  I-  e.  From  dried  French  flowers  9chJminel  A  Do.  obtained  1.2  p.  1  ■.. 
from  German  flowers  as  mm -h  as  2.§  p.  D.  of  oil.1 

The  English    lavender   oil   industry  is   quite   Insignificant    in    c 

ji  irison  with  the  French.  Whereas  in  Frame  only  the  wild  plant  \» 
Died  for  distillation  in  England  the  cultivated  plant  is  used  exclusively. 
The  lavender  plantations-  are  found  in  Surrey  county  in  Mio-ham. 
r. irsluilti.il  I,,,,]  Haddington,  further  in  Canterbury  (Kent),  Hitchiu 
( Hertfordshire)  and  in  Market  Peeping  (Lincolnshire).  The  distillaiion. 
which  usually  begins  in  the  first  weeks  of  August,  is  clone  in  the  same 
stills  used  for  the  peppermint.  The  yield  from  the  fresh  flowers  Is  given 
as  o.s  to  l.o  p.  c.     Both  figures  appear  to  be  rather  high. 


Berlebt  vim  s    1  Do.,  Oct    1898,    'n.i.i--  In  tlu  appendix,  p.  '-' 1 
-■    Hon  totalled  account*  •  >(  the  raMratkH  ami  AtotOlstloB  ol  Bngllab  L»rendere*a 

IN  InLiiirl  In  the  fitttowlTkic  JiMirniilH  imd  works:  HoImM,  I'liarni  .Iihipii  .  III.  H  itH7"i. 
p  801 J  Klii'-kliriT  UM  llaiil'iii-A.  I'll  :ir  timi-<  •tfi-rt  r>lilA.  P.  477;  iSWOT,  PbSTIB.  JOBrth, 
III.  SO  (1890),  p.  650,  end  o,i.,rnRi'M|9liE'i,  vol,  I,  p.  85S;  ChemUt  «n<l  Dr-ncclM.  :■'.:• 
{1891b     p.     HUM;      I'll  ji  rtn      .hnirn..     5s     ilsuT.,    p.    ,11'.     J'.rir.  n.    l»niRRHt.     34 
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I'uoi-kktiks.     French   oil   of  Lavender   is   a    yellowish   or 

gjpeei'  l   liquid   «if  tin-   |ili-;i*aiit.  i-liiir'jii  t.-ristir  mini-  of  tin-   l&vendei   Boi 

Mini  ol  ji   strong  aromatic,  slightly   bitter  taste.    Sp.  gr.  O.i  395 

av  =  —  :j  to  — '.»°.    li   i.*  soluble  i.»  a  clear  solution  in  thrw  and  ruor* 

parts  of  70   p.  c.  alcohol.    Thf  liiiniyi   acetate  content 

30 — M),  seldom  1"  p.  <■.     Lecording  to  the  amount  of  ester  the  I 

oils  can  '*'  divided  into  two  clauses.      Rrst,  those  oils   wi 

more  p.  e.  of  ester.    Thej  come  from  thehigheel  regions  of  the  - 

French    Alps,    possess   the   finest  and    tnoel 

Bequentlj  bring  the  highest  prices.     Second,  tbose  with  BQ — 36  p 

ester.      Oils   with    less    than    80   p.   «■•    of  linalvl   acetate 

adulterated,  much  more  seldom  is  the   low  ester  content    d\ 

perfect  distillation  by  which  a  pari  of  the  ester  was  decoi 

The  English  lavender  oil  dillert  from  the  French  bj  b  cumpfo 
cineoMike  odor  which  accompanies  ii,  as  w«dl  as  bj  it 
tent.    9p.  gr.  0.885  to  0.900;    .i0  =  -ito-io0.    The  solubility 
same  ae  that  of  the  French  oil,  the  amount  ol  linalyl  acetate  i- 
LO  p.  <• 

i 'iimi'osition.    Aceording  i<i  the  earlier  works  ol  Baussuro*  (1817— 
lN.'rJi.    Proust    ami    Iitiiiins'1    (18831,    the   ordinary    laurns    camphor. 
OieHtaX),  liail  to  !*■  luiisirli'ivil  as  a  normal  constituent  of   lavt>n 
oj  recent  investigations  have  shown  thai   the  oil  from   L&nv&dul 
I).  C.  contains  no  camphor,  these  statements  refer  no  doubt   i" 
other  lavender  species. ' 

The  result*  of  LaHeraand8  (I860)  and  of  Bruylants*  (1879)  in  part 
do   not  agree  with  the   mosl   recent   investigations.     Lalleman 
.i   laevogyrate  hydrocarbon  I  mllm  (?)  boiling  from  200  r«.  210 
was  the  hi'sr  ;,i  observe  tl  mce  of  esters  in  lavender  ofl 


l|  Tim   flui'ft    hIIm    with    «    hljjli    .~i.i-  i-.. hi. 'in    mi.-tlv     htivi'  a    (inu     tint.     ■> 
!■«■< 'Miiimi  alia  m lorfeaa.     To  r<-tir>    lavandei    oil  la  Irrational,  beca 

hi   part    the  principal  <-<>ih-tLi  h.t,  -  |,     lliuilyl    ucartflt**.       A - 

Havoi  "I  tin  rwttSed  oil  Is  Interior  (Barlchl  ron  H    A  Co.,  Oe1     1804 

BH.  «  i.iMi    el    Phya,    ii.    i.  ii.    IB,   p    990 

AHi.Mlni     ;;,  p     lf|8. 

I]  Ueblg'a  viiu/iii'ii.  8,  p     -'  18. 

»i  In  tin-  ....  Spain  la  ■*»(  loaod  a*  th*  couarrj 

from  wlilrli  Ilia  exnnilntil  nil    huh    nhtaliifil.      Ah   I*   hIiiiwii    In    mi    in-ll  hwl   b.i 

1891   (Bull,  8or    i-hlin.,  III.  IT.  p.  flTS)  tha  spanlah  ofl,  o1 
i*  not  known,   baa  dlffarsni   prnpertlen  nmJ   Ii  illflinm  In  rinnpnaltlon      Hp    cr    I 
(l. -.Hi',:    '/i.         •    I  ::    -■>>■    i,i  -ill, -lit    H.1& — S    I    p     '■        I  rm.-    <,H 

i-iniiii'il    liy    aratj  Urn  ill. ii        In    thp    high«r  bolBaa 
1nirili.ii«  borneol    tin    p.  !104    i  win  luuiul      Tht«  Sptinlxh   "ii 
than  the  oil  i 
aalen,   i  14    p.  198 
«i  .mum.  da  i  ■ 
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to  Bruylants  the  oil  contains  n  ter|wnc  I'n.Hm.  boiling  at  162°,  which 
yields  a  solid  inonohydroehloride.  The  principal  pari  (46  p.  s.)  is  said 
to  be  a  mobile  oil,  the  composition  of  which  corresponds  to  n  mixture 
of  borneol.  QtsBbsO,  and  camphor,  CiofiigO,  On  cooling  bo  — 26° 
no  solid  constituents  separated  out;  on  oxidation  with  potassium 
dichromate  and  sulphuric  arid,  ordinary  camphor  was  obtained.  This 
would  seen]  to  hImiw  conclusively  that  Hruvlaiirs  could  not  have  had 
genuine  lavender  oil  lor  examination. 

tiim  most  recent  investigation  of  French  lavender  of]  wai  made 
Bertram   an<3   Walbauui.1     According  to   it,  the  principal  constituent  is 
1-linalyl  acetate,  which  is  present,  to  the  extent  of  80 — IS  p.  &     Besides 
linalvi  acetate  the  eater  of  butyric  acid  and   perhapB  also   those  of 

propionic  ami  valerianic  arid*  are  present  in  small  amounts.  The 
presence  of  formic  acid  could  not  be  shown. 

Linalool  is  present  in  lavender  oil  not  only  .is  ester,  liui  also  is  the 
free  state.  After  acetylizntion.  <>7  p.  C.  of  ester  were  found  in  an  oil 
winch  originally  contained  only  o4  p.  a  As  linalool  cannot  bfl  quanti- 
tatively determined  by  ncetylization,  the  results  always  being  t©0  low, 
ir  nrignl  be  assumed  that  the  aiiionnt  of  Eiaalool  present  En  lavender 
oil  is  about  as  great  in  the  Free  stale  as  in  the  form  of  ester. 

While  an  oil  distilled  by  Sehhninel  A  Co.  from  the  dried  Mowers  con- 
tained no  pinene.  a  small  amount  of  pinene  (nitrosochhiride,  m.  p.  109  , 
nitrolbenzylamine,  m.  p.  123— 1286)  was  found  in  the  first  runnings 
boiling  at  160 — 170°  of  a  larger  quantify  of  French  oil.  L'iueol  is  like- 
wise only  present  in  traces.  In  one  case  it  could  only  l»-  detected  after 
the  linalool  contained  in  the  proper  fraction  had  been  destroyed  hy 
heating  with  formic  and.'-" 

If  larger  amounts  of  pinene  can  Ite  separated  from  lavender  oil.  the 
suspicion  of  adulteration  with  turpentine  is  justified,  BspeciaiUj  when 
supported  by  tlie  ester  determination,  the  sp,  gr,,  the  optical  rotation. 
and  the  solubility  in  T*  1  p.  c.  alcohol.  On  the  other  hand  a  larger 
eineol  content  in  the  French  oil  indicates  adulteration  with  spike  oil. 

The  linalool  is  accompanied  in  lavender  oil  by  a  second  alcohol 
OteHaaO,  geraninl.  From  the  fraction  boiling  at  1H»— 120°  under 
18  mm.  pressure  by  treatment  with  calcium  chloride,  an  oil  could  be 
separated,  from  which  the  diphenyl  uretluuie  of  irernniol.  melting  at 
*•_' '  could  be  obtained.3 


•  )  Journ.  f.  prakt.  I'hetii.,  II.  40.  p.  ,v,m. 
•)   Merit  In  von  8.  *  Co.,  Oct,  1S98,  |i.  -J.". 
*t  lierk-ht  vmi  S.  i  00.,  Apr.  1H".*8,  p     ",- 
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The  English  oil  of  lavender  has   lieen  investigated    by  Beamier  and 
Tienmmi.1     Pros)  the  first  runnings  or  this  oil  they   oh:. 
bromide  melting  at  105®    and   tStm  showed  the  presence  of  lin 
The  fraction    boilinft-  sit    85—01°   under   IT.   mm.   \>v- 
1-linnloi)].   that    boiling  at    07—106°   of    I-liimlyl    aoe&afte.      In    the  last 
boOiog  tractions  a  sesquiterpene]  GisHss,  was  found  but  not 
Tin-  English  oil  differs  from  the  French  in  its  larger  'intent   of 
as  well  as  its  low  ester  content,  amounting:  to  only  a — It)  p 

Examination  and  Valuation.    The  value  of  la  vernier  oil  defMSUh 
its  content  of  linalyl  acerbate.     Although  the  amount  of  ester  al 
not  an   absolute  standard   for  the  quality  of  the  oil,   the   rim 
v;i hie  of  the  oil  standi,    however,   in   direct    ratio  to  it,  providing,  ol 
course,  that  the  oil  is  a  normal  distillate,  five  from   any  empyremnatic 
odor  due  to  careless  preparation.     Surli  *,  however,  my  nnlikrly 

to  oirur,  as  with  an  irrational  distillation  a  part  ■>]'  t!. 
destroyed.  For  this  reason  a  carefully  prepared  oil  must  nlv. 
;•  iiMiipu'ii  iv.lv  high  ester  content.     If  the  high  linalyl  a-  partly 

decomposed  -luring  the  distillation,  tin   free  acid  acts  detriment 
fane   linalool    and  thus  influences  the  odor  also  in  this  maun 
appreciable  extern. 

By    adulterations    of  any    kind   the  ester  contenl    is   of   course 
lowered.     For  these  reasons  the  quantitative  saponification  i 
QOOQtiaty  in  betting  the  value  of  an  oil.    The  method  has  been  dec 
in  detail  on  p.  lfifi. 

In  testing  for  foreign  additions,  the  specific  gravity,  rotatory  poi 
and  soiniiiiity  in  To  p,  c,  alcohol  must  be  considered. 

The   more  common  adulterants  are  turpentine  oil,   radar  wood 
and  spike  oil.     Turpentine  oil  decreases  the  specific  gra 
solubility  in  70  p.  c.  alcohol,    The  presence  of  pinene  can  also  be 
shown    (see    under   Composition).     Spike    oil*  does    not     intlinn 
solubility,   hut    decreases,   as  it  contains  but  a  small  amount  of  linalyl 
acetate,  the  ester  content.    Besides,  spike  oil  .differs  by  its  target  d 
content. 

There  remains  to  be  mentioned  the  adulteration  of  lavender  oil 
the  ethyl  ester  of  succinic  acid,  which,  it  is  true,  has  been  obi 
once.3     It  is.  however,  worthy  of  merit  inn.  as  the  addition   of   ei>i 
tively  small  amounts  of  this  succinic  ester  to  lavender  oil, 


IJ    Kerirlite,  25,  p.    I18e. 

•)  Deiicht  tod  s.  &  Co..  Oct.  1894,  p.  31. 

■  I  Berlcht  von  S    &  Oft.,  Apr.  18BT,  p.  25. 


Oils  of  the  Labiate*. 


607 


hijrh  saponification  number  aurl  thus  the  amount-  of  linatyl  acetate  is 
apparently  increased.  8  p.  of  ethyl  succinate  give  the  aanM  Mponifr 
cation  number  as  1H  p.  of  linalyl  acetate.  Apart  from  the  large, 
apparent  increase  in  tin-  ester  content,  the  ethyl  succinate  is  a 
dangerous  adulterant,  because  it  has  only  a  faint  odor,  whieh  is 
almost  completely  covered  by  that  of  the  lavender  oil.  and  also  BWanaa 
it  influences  but  slightly  the  solubility  and  rotatory  power.  The  specific 
-r.ixity  of  ill'-  succinic  ester  is,  however,  much  higher  than  that  of 
Invader  oil  and  may  thus  indicate  its  presence. 

In  testing  the  lavender  oil  for  the  esters  of  succinic,  oxalic  or  similar 
acids  which  may  here  be  employed,  the  property  of  the  acids  to  form 
difficultly  soluble  suits  with  barium  is  made 

For  this  purpose  about  2  g.  of  the  oil  are  saponified,  the  portion  insoluble 
in  water  separated  by  Blinking  with  ether  and  the  aqueous  solution  neutralized 
with  dilute  acetic  acid.  The  solution  is  diluted  to  50  cc.  and  10  cc.  of  a  oold 
saturated  barium  chloride  solution  added.  It  is  then  warmed  for  two  hours 
on  a  waterbath  mid  allowed  til  cool.  If  a  crystalline  deposit  in  formed,  the 
oil  is  to  be  considered  adulterated,  hh  the  acids  contained  in  normal  lavender 
oil,  are  tic  uiul  butyric  acids,  give  soluble  barium  Halts, 

34-8.    Oil  of  Spike. 
Oleum  Spicae.  — Spibttl.—  Essence  d' Aspic. 

Ohioin.  Lavandula  spies  I*.  0.  [h.  &phB  j  I-..,  L.  vulgaris  ft  Lam.. 
L.  hittinlUt  Vill.,  i ;.-i-.  S;>ikl:iYi-iuh-l).  has  about  the  MOM  il intritnit ion  in 
the  Mediterranean  countries  as  the  true  lavender.  It  grows,  however, 
mostly  in  the  lower  mountainous  regions,  not  exceeding  700  m.,  at  an 
altitude  where  Lavandula  vera  D.  C.  just  begins.  The  oil  is  distilled 
ex'-lusivi-ly  in  southern  France  in  the  sunn-  iiianuer  as  lavnder  oil. 
160  k.  of  flowers  yield  1  k.  or  0.02  p.  c.  of  oil  (LavaP). 

History.  As  was  mentioned  under  lavender  oil  |p.  600)  tie-  diff- 
tiltates  of  various  species  of  lavender  have  since  antiquity  been  desig- 
nated ,is  ipilte  oil.  It  was  not  until  the  end  of  the  sixteenth  century 
t  h.-it  la  render  oil  and  spike  oil  were  differentiated.  In  antiquity, 
probably  the  Laviimlubt  Ntoeehtits  L.  indigenous  to  the  Mediterranean 
coast  and  distinguished  by  its  aromatic,  violet-red  blossoms,  was 
commonly  used  for  the  preparation  of  spike  oil.  The  spike  or  stoeebas 
oil  mentioned  in  the  writings  of  Dioscorkles,  Pliny.  Scribonius  Largus 
and  other  contemporaries  was  in  all  probability  only  aromatized  fatty 
oil,  like  the  rose  and  spikenard  oil  and  other  aromatic  oils  much  used 
in  antiquity. 

'     fOVTH.  (It  I'harm.  M  <hlrn.,   V.  IB,  p.  Mill 
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The  distilled  spike  or  Bpfl&eaard  oil  was  probably  know 
fifteenth  oentnry.    Besides  cedar  (turpentine)  oil  it   i*  the  onlj 
nil    mentioned   hv   Rnmeciiwjg  in    lii-   uDe*»tillirbuch"  of  l.'ito    i>   /<;..■ 
<!>■  S/nr:i  from  "Provini"  (Provence).    Saladin  also  mention' 
oil  at  the  sad  of  the  fifteenth  century. 

Valerius  I'urdue  mentioned   in   hjfl  Dispensatorium  Nori 
unlv  three  distilled  oils:  Carpentine  dU,  juniper  oil  ami  spike  oil.    Rrff 
rlenerilted  in  hi*  treaties  on  disi Illation  published   somewhat 
riist iiiiiriun  i if  "Spik  und  anderen  hlroenien  Olen"  and  added  the  si 
ni'Tit   that.   k<das  Spiken-  Oder  L&vendeldl  gemeygUich  aus  der  ' 
Krankreich  gebracbl   win]  in  kleiaen  glasstin  eingefaeel    und    "f I •  * 
kaufft."    in  the  sixteenth  century  the  wveral  species  of  lavender  wen* 
cultivated  in  Germany  and  in  England. 

vet   Heed    the  name  spike  oil  only  and   described    tie*  distillation 
iif  the  spike  blossoms,  whereas  Port.- 1  at  tin*  end  of  the  sixteenth  • 
described    also    tin-    distillation    of    lavender   blossom- 
emphasized    the   superiority  of  the  o9  tram  the  French  lavender 
iiiteivstinj;  description  of  the  preparation  of  the  French  spike  or  lm 
oil  \a  contained  in  the  works  ol  Demachy  ol  177". 

In  medieal  works  Qhum  spfcas  has  been  mentioned  as 
thirteenth  century.    It  was  included  in  the  first  edition  Dispel 

tqriura  Nuricura  of  ir.4-5.  and  Oleum  InvAndufae  is  also  men 
together  with  spike  and  other  essential  oils  In  the  1589  edition 
Pfaarmacopoea  augnstana  of  Occo,  contains  up  to  una  i 
spicar.  from  thai  date  on  also  OteaiD  tnvawhilu- 

Spike  oil   is   mentioned   in   the  oldest   drug  and   price  ordi 
fJerrmm    cities,    Hh-itin  l:i  v.nnhihn;    however,    «    not   found   until 

the  Frankfort  ordhianca 

The  Statement*    ©I    Dema.  hv   . ■  i ■  1 1    other    writers    of    his     time 

with   the  assertions  of  later  authors,  thai    the   spike    nil    foi 
commerce  in  the  eighteenth  century  wan  probably  only  n  distil!. 
mixture  of  turpentine  and  lavender  oils, 

The  yield  of  oil  front  the  distillation  oi  spike  and  lavender  blot 
appears  to  have  been   first    mentioned  by  Ijewea.1    also  l>\   Carthem 
The  so-called   "lavender  camphor"  was  observed  in  1785   I" 
and  in  1800  by   Proust.    The  hist   investigations  oi  lavi  il  wen 

made  bv  Banssure.4 


iveal-r 


•  i  Th*  n«**v  t»l»|MMi»*iif.ir> ,  17*'. 
l.liTiii'iitn  i-h.vti.lre-,  rol    J.  p-p 
net    149. 


»)  RmuIUmIo  lie  lux  ex|x*rt< 
»i  Annul.  tl«  Cbhu.  n    |'|M  ,  ,    i.   ,. 
la,  i.   m    I--,  p,  i  >9 


LttimUat*. 


SOD 


I'lotPERTTES.  Spike  oil  is  n  yellowish  liquid,  of  a  camphor-like . ulor, 
reminding  tit  the  Ham-*  tinu*  of  lavender  and  rosemary.  The  Specific 
gravity  Lisa  between  0.908  and  0.915.  Spike  oil  in  always  dextrogyrate. 
As  a  rule  the  angle  of  rotation  «d  is  up  to  +  3°,  rarely  tip  to  4-  7°. 
It  is  clearly  soluble  in  2—3  and  more  part*  of  70  p.  c.  alcohol.  The 
saponification  number  la  about  15,  corresponding  to  5  p.  e.  of  linalyl 
acetate  (bornyl  of  r.'i|.invi  ,- bate,  resp.). 

<i  imposition,  The  first  const  it  uent  identified  with  certaint  y  in  spike 
i»il  is  camphor  (Kane,'  ls;i,S).  This  compound  dOQB  i » « ■  r  occur  in 
genuine  lavender  oil.  as  was  shown   in  the  preceding  article,  alilnm-rli 

rl Idee   authors   claim    to    haw   Found    ir.     Ir    is.    therefore)    highly 

probable  that  a  part,  of  the  earlier  investigations  were  made  on  spike 
oil  and  not  on  lavender  oil.  Besides  camphor.  Bruylants2  Cl-S7!»  I  alsn 
found  borneol  in  spike  oil. 

The  oil  was  thoroughly  investigated]  partly  i>y  Boucbardaf  ■  alone 
in  lS!il,  partly  in  cooperation  with  Voiry*  in  1888.  By  repeated 
fractionation  i  very  insignificant  amount  (0.2—0.25  p.  c.)  of  an  oil 
boiling  about  160°  was  finally  obtained,  which  yielded  a  solid  hydro 
chloride  melting  at  \'2U°.  On  boiling  with  alcoholic  potassium  acetate 
this  was  decomposed  for  the  greater  part,  &nd  gave  dextrogyrate 
camphene,  solidifying  in  the  cold.  Whether  or  not  d-piuene  is  prcsem 
together  wit  h  the  d-ca  mphene,  coiiM  BOi  I""  definitely  shown.  Boiichardnt 
believed  that  the  portion  of  the  solid  hydrochloride  which  was  not 
decomposed    by    boiling    for   a    short    time    with    alcoholic    potassium 

ate,  was  pinene  hydrochloride.  The  fraction  boiling  about  17."  , 
about  1(1  p,  o.  of  the  oil,  solidified  in  a  freezing  mixture,  and  consisted  of 
eineol,  CioHisO,  of  which  the  hydrochloride  and  dibmuiide.  CieHiaOBra, 
were  prepared. 

The  portion  going  over  ;ii  about   200°  was  a  mixture  of  1-linalool, 

inphor  and  d-borneol.  The  liimlonl  i  b.  p.  llis-  lie.i.  ,ni  =  —  1  f.° 4 1') 
w;\  9  converted  into  geranyl  acetate  by  Baffling  wit  h  acetic  ncid  anhydride. 
Tie*  camphor  oxime  prepared  from  the  camphor  had  all  the  pro|ierties 
of  the  oxime  obtained  from  ordinary  camphor.  The  borneol.  alter  it 
had  been  separated  from  the  camphor  by  means  of  benzoic  acid  anhyd- 
ride, likewise  turned  the  ray  of  polarised  light  to  the  right. 

Spike  oil  may  also  contaJbD  iirpineol,  for  Bourchardat  obtained 
dipentejie  dibydrochloride  on  conducting  hydrochloric  acid  gas  into  the 
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fraction    having   the  boiling  point    of   terpineol.    Tin*  formation   oJ 
hydrochloride  cannot,  however,  !«■  definitely  traced  bo  terpini 
might  jiJho  have  \wf-R  formed  From  linalool  or  geraniol      The 
afao  has  qo1  been  positively  identified.    Sydrochloric  add  with 

the    fraction     boiling    .n     145 — 160°    in    a    vinnniii    and    - 
geraniol,  a  liquid  hydrochloride  of  tin-  properties  i»f  •.- 
The  analysis  of  tke  portioti  of  the  oil  going  over  at  250°,  g 
agreeing  with  GisHm,  which  in«iii .  'sqiiiterpenA 

I,\  \  novation,    Turpentine  oil,  witb  which  Bpikeoll  le  probably 
often  adulterated,    i«  recognized  Iiv  the  lowering  of  the  spa  in<    _ 

•  lim inut ion  in  solubility,  and,  when  Preach  turpentine  i*  prrooi 
larger   amount,    by    the  Inversion  of  the  rotation  bo  the  left      1 
amount  of  thie  nil  is  bo  small  that   only  a  decrease  but   no  invi 
of  the  angle  of    rotation  tak<-s  plan*,   while   sp,  gr.   and  BOlubilltj 
oil  appear   suspicious,    the    first    5 — 1<>  p.  <•.  going  uht  on    n 
distillation  should  be  tested  in  the  poiariscope. 

Ls  xviih  rosemary  oil  [p,  594)  the  lowest  boiling  portiom 
oil   are   always   dextrogyrate,   while  even  a  Bin  all    addition   ol 
terpentine  oil  produces  laevorotation.    Moreover,  with  genuine 
tin-  amount  of  thp  terpenea  boiling  a1  about  160°  i^  rery  small  -> 
that  the  oil  oso  also  be  declared  adulterate!  (American   tnrpenti 
camphor  "il)  when  at  this  temperature  larger  amounts  of  dextrop 
terpenee  distill  over. 

The  addition  of  rosemary  oil  i*  more  difficult  to  recognise.    Tii 

however,    much  more  rarely   lined  us  adulterant,  as  the  difference 

is  nfri  great.     Bp.  gr.,  rotation  and   boiling  teraperal  i  an»l 

rosemary  oita  ate  about  alike,  only  the  solubility  in  7<>  p.  e. 
different.     Mixtures  of  these  two  oils  often  dissolve  in  2 
TO  p.  <■  alcohol  to  form  a  dear  solution,  but  it  becomes  turbid 
further  addition  of  70  p.  c  alcohol 

Schimmel  A  Co.1  bave  shown  thai   -| ■  i i.f  ->ii  lontained   more  than 
80  p.  c,  rosemary  oil    only  up    to    In  p.  «•.  .it    alcoholic 
which    could     be    determined     i>'  ligation,       fianey,8    Lb 

suggests  for  judging  the  purity  of  the  oil  and  for  detecting  the  i 
Of  rosemary  oil.  to  acetvli/.e  tin-  -o  -,|  >>  •-  i  ...I   oil,  and   to 

a  content   of   i.-ss  than  -lo  p.  <■.  of  alcohols  aw  adulterated 


■  i  leeordlns  to  TtoBun    CBerlchte,   SI,   p.   SSai   geranyl  ehlottda  prHpnml  ■■  u-e 
wn>-  i«  ii  miMiiri'  si  dtttafenl  Isomeric  etUorldra  and  noi  ■  deflolla  nhwBtol  tmH 
»>  Bwtdhi   roa  t.  I  I  o..  Oct   LfiM,  \>.  SB, 
*|  rhenilBt  marl   DlUgglati  •'•-'.  1'     ISS. 
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rosemary  oil.  It  must  here  be  remembered  tluit  the  alcoholic  con- 
,«r it ueiitH  of  spike  oil  eonsist  for  the  greater  part  of  linuiool.  and  that 
this  body  ennnot,  as  is  well  known,  be  quantitatively  acetyl  used,  as  it  is 
partly  decomposed  with  tin'  formation  of  terpenos.  Inasmuch  as  (li- 
aeety ligation  result  depends  on  the  length  of  time  the  acetic  arid 
anhydride  reacts  on  the  oil,  the  results  obtained  can  be  need  lot 
Judging  the  purity  of  spike  oil.  only  when  the  exact  conditions  under 
which  the  ueetylization  gives  uniform  results  have  Imh-ji  determined. 
Furthermore,  the  limits  between  which  the  apparent  alcohol  content 
thus  determined  varies  with  normal  spike  oil.  ought  to  be  as«  ertained 
ii>-  a  aeriee  of  experiments. 

349.  Oil  of  Lavandula  Stoechas. 

Ln\'iini]ula  stoechas  L.  is  known  in  Spain  a*  Romero  Bttftto  (holy 
roeemaey)  (p.  007).  Its  volatile  oil  and  also  that  of  Lavandula  dentate 
L.  is  then*  obtained  for  domestic  use,  l>y  hanging  the  fresh,  flowering 
plants  with  t In*  flower  heads  downward  in  bottles,  which  are  sealed  and 
exposed  to  the  sun.  On  the  bottom  a  mixture  of  water  and  volatile 
oil  collects,  which  is  used  as  a  styptic  for  washing  wounds,  and  nl.-o 
for  eruptions. 

The  odor  of  the  oil  does  not   in  the  le,  ind  of  lavender,    but  is 

rather  more  similar  to  rosemary,  having  the  eamplior-like  properties 
of  the  latter.  The  sp.  gr.  of  a  sample  of  oil  was  0.943.  It  boiled  from 
1HO — "245°:   the  lower  boiling  portions  contained  eineol.1 

350.  Oil  of  Lavandula  Dentata. 

The  oil  of  Lavandula  dentata  L,  is  very  similar  to  that  of  Lnvnuduln 
Bttteehaa  L.  Its  odor  reminds  strongly  of  rosemary  oil  and  camphor* 
it  hoe  the  sp.  gr,  0.920,  distills  almost  completely  between  170—300° 
and  contains  eineol.  * 

351.    Oil  of  Lavandula  Pedunculata. 
An  oil  of  Lavandula  pedanculata  Car.  comkig  from  Portugal,  is 

deecril)eil  hv  Kehiniirie]  &  ('o.3  wa  follows:  "The  oil  has  a  dihVultly 
definable,  not  pleasant  odor,  and  is,  therefore,  useless  for  practical 
purposes.  Bp.  gr.  0.969;  ap=— 44°54/.  It  is  soluble  in  an  equal  part 
of  ho  p.  r.  alcohol.  The  high  saponification  number  111.7  corresponds 
to  a  content  of  89  p.  a  of  an  acetic  acid  ester  of  an  alcohol  CinHieO. 


■  I  Bertrl.r  roB  &  &  Co.,  Oct.   1888,  p.  M.  f>  IbldVm,  oL-i     I 
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On   distilling  the  saponified  oil   with  steam   a   light  yellow  liquid  cam 
over    Tli'-  first  Fraction  contained  einaol,  an  was  shown  by  1 1 1- -  - 1 
iodole  compound.     Tin*  odor  of  this  Fraction   suggests   the   pn  - 
:  1 1 1 1 i 1 1 1 1 •  ■ .  toget  li'-r  with  the  l  iiir-.il." 

352.    Oil  of  Catnep. 

The  oil  of  Nopetn  cat&rin  L.  Indigenous  to  North  America  and  used 

iM-siic   n-iiiiMlv.    lias    a    not    pleasant,   mint-  and 
odor.    Bp.  gr.  1.041J 

353.    Oil  of  Ground-ivy. 

From    ill'1   dried  berb  ol  the  ground-ivy,    Nepeta  glechouiM   R 
(GlechoWA  hedBf&OBA  I.,  i.  BchimmelA  Co.8  obtained  0.8  p.  c.  of  vol. 

oil.     It   bad  ■'<  difficultly  definable,  BQt   pleasant   udor,    und 
eolor,    Bp.  gr.  0.936. 

354.    Oil  of  Sage, 

Oleum  Salviae,  —  Sallwiol.—  Essence  di-  Sauge, 

t)Rii;i\  am.  History.    The  somewhat  shrub-like  sage,  Sa/i 

I...  Lb  indigenous  to  the  northern  countries  of  the  Mediterranean,  .mi  n 
cultivated  in  tunny  countries  oi  moderate  climate 
medicinal  purposes.    The  plant  mil  grow  an  far  north  as  the  i 
part,  of  Norw 

Shji-i'  :ip|'<-jii>  to  hnvt?  been  used  as  a   medicinal  lierh   nt    the 
the  Romans  and  wae  one  of  the  plants  recommended  by  Churl- n 
cultivation,    fn  fchs  "Mcstillirluif-ii"  by  Brunschwig  of  1500  a  distinct! 
is  ihmiIi'  he t. ween  large  mid  small  sage  for  the  distillation  ol  sage  vat 

The  distilled  oil  of  sage  is  first  mentioned  in  the  price 
Worms  of  1".S2  ami   of   Frankfurt   of  1587  and  is  included  in  the  IMS 
edition  "f  the  Dispensator-inm  Noricum.    The  distillation  of  the 
been  described  by  Beguini  in   U)hh.  and  the  field  oi  <n'i   troiti  the  ]>-.. <•,>■- 
was  determined   by   Wedel  in    171a  und  Cartheuser  about   IT 

In  172t>  Geoffroy  observed  a  stearoptene  which  had  crystalii.-i 
the  oil  and  which  he  termed  sage  camphor.4     The  same  substance  wo* 
again  observed  by  Arezula  in  1789  and  described  by  him.3     T 


'i  i-.rrioin  van  s.  I  Co.,  o.-t.  lain.  p.  to. 
»)  asrlcht  von  8.  4  Co..  Apr   181H.  p.  BB. 

l    inrnln  ■•livnilu.i-,   v>.l.    J,    ]•     87 
*)  Mem.  do  ['Acad,  rojr,  de»  science*  d«  Pari*.   L7SI.  p.   1G«. 
B)   Kc«ultni!u    ile    l*n   expvrlenclAii    IhtIuih    aotire    .-1    nleaiifur    lie    Murdu 
Segovia.  1789,  p.  8. 
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'•xjiiniiuifion  of  the  leaves  appears  to  have  been  made  by  Iliseh l  in 
181 1»;  whereas  the  oil  was  investigated  by  Herbergar*  in  1829  and  by 
Roehleder;1  in  1N41. 

Preparation.     For  the  distillation  «>f  the  oil  the  wild  Dalmi 
herb.  which  grows  abundantly  and  is  brought   into  the  market  in  large 
compressed  bale*,  alone  seems  to  fie  used.    The  yield  from  Dalmatian 
leaves  is  1.3 — 2.5  p.  c.    German  leaves  upon  distillation  yielded  1.4  p.  >■- 
of  oil. 

Properties,  Oil  of  sage  is  u  yellowish  or  greenish-yellow  Liquid 
possessing  the  peculiar  odor  <>i  Hi"  barb  while  ait  the  same  rime  re- 
minding somewhat  of  tansy  and  camphor.  Sp.  gr«  0.916 — 0,935;  'd  ™ 
+  10  to  -f  2.*»°.  The  oil  is  soluble  in  two  am]  inuif  parts  of  Mi)  p.  e. 
ali-iiljn],     Sfifn.)iiifii'!i1iori  number  107. 

Com  position.  The  presence  of  the  following  substances  has  l»een 
definitely  determined:  pinene,  cineol,  thujone  and  bomeol. 

ll  Pinene.  From  the  laevogyrate  fraction  boiling  at  166—158°, 
Tildeu.*  also  Muir  ami  Sugiurn  ,c  obtained  a  uitrosochloride.  Walloeh 
converted  the  nitrosoehloride  into  nitrosopinene "  (CioliinNO,  m,  p.  130°) 
:niii  1 1 ii-  original  fraction  into  dipenteue"  (tetrabromidie,  m.  p.  124 — 1213°) 
and  thus  established  the  identity  of  t.he  hydrocarbon  present  with  pinene. 
With  fflgard  to  the  optica]  rotation,  bhe  statements  vary.  Muir  and 
Sugiura  found  the  traction  at  one  time  laevogyrate.  at  another  dextro- 
gvi.ite;  W'nlLeh  found  it  optically  inactive.  The  Erection,  there] 
Beems  to  consist  of  a  mixture  of  the  two  optical  isomers,  in  which  at 
times  the  one,  at  times  the  other  Isomer  predominate 

2)  Cineol.  Fraetion  174— 17M°  yielded  no  uitrosochloride.  Hy 
means  of  the  hydrobrom  addition  product.  Wallach  was  able  to  isolate 
pure  emeol.8 

.'{)  Thujone  |  taiiaeetone,  salviol,  salvone),  CioHiaO.  Fraction 
1!»h— 2(13°  was  regarded  by  Muir  and  Sugiura  as  having  the  eOlnV 
position  CioHi^O,  later  Oin-HigO  and  was  termed  salviol.     Kemmler  in 


l'<  TrnniniMilorff'H  Jiiurii.  dcr  Pharm.,  20,   II.  p.  7- 
'  i    Huchncr's  Report,   r.  d,   Pharm.,  84,  p.  181. 
»)  Ueblg-'n  Annates,  44,  p.  4. 

i)  Jimrn.  Cliem.  Soc.  1S77.  I,  p.  584;    Abatr.  .latarettb.  I.  Chem..  1877,  p.  49 
&>  PhtloKiipli.  M«j{ai,  and  Juurn.  Of  BefctDN,   V.    4,   p.  .'180.  —  I'harm.   Jotirii-.    III.  S, 
pp.    I'.ii,  ft94;    Joora.  fbcm.  Sot.  1877,  II,  p.  548;    abate  Jabre»b,  t  Cham.,  18T7, 

1ST.  —  I'Iiitii.    New*,  87,    |>.   Sllj     .Iiiiirn.  CK«tD.    Snv.,    MH,    [i.   2i»2  ;     Abntr.  .lulirreb.   I. 

Chetn..  IS7S,  p.  880.  —  Journ.  Gbeai.  Boc.,  37.  p.  BT8i  Oban    Wewa,   kl,  p    298:  Abatr. 

Jnlm-li     I     -l.rrn..   1880,   p.   1080, 
«i   Uehla'a  AnnaJea.  2.V2.  p.  i«i.; 
r>   Lleblg'ti  Animl.n.  227.  p.  il.v.i. 
«)    LIpIjIk's  Aanaleii,   252,  p.   108. 
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lH*.)'j   declared    s.'ilviol.  which    const  ii  utctl    50  p.  •     Of   bhs  oil  I  ll  sage,  u 

ideal  i.-.-il  with  ran  acetone.1     Tvvi >  yi'urs  later,    however. 

doubt  OS  bo  their  i-'h-nt  ii  v.-     M\  ,i  comparison  of  the  phi 

of  tin-  i'inti|ti»iiii«ls  n.-jrenernted  from  their  add  sulphite  addition  product! 

Bchimmel  A  Oo.*  established  the  identity  ol  the  corresponding  be 

from    tin-   oils   of  sn-iv    thuja,     tansy    and     wormwood.       Walhe 
obtained    ideal  i i - ,- 1 1    derivative*    from   thuja  acetone-,   salt 

.ii-siiiiimi.    For  iin-  propertaee  and  derivatives  of  t&ujone  a 

1 1  Bomsol,     Upon    oxidation    of    oil    of    sage,    K<<< 
obtained  camphor  which  evidently  had  existed  in  the  oil  as  - 
been  derived  From  borneol  by  oxidation.    Sahara  and  Muirh&d  obc 
thai    ih*'   higher   boiling  tract  ions   of  the  oil  separata  ala  upon 

cooling,  which  resembled  camphor  hut  did    nor  agree  with  it  in  all  i 
its  properties,    En  order  bo  decide  whether  camphor  ie  con 
oil  or  nut.  Scbimmel  A-  Co.*  Fractionated  an  (til  which  they  I 
from     Dalmatian     herb,    and    submitted    to     Ek     blessing     ruixtin 

iiarjioiis  which  ought  ro  have  contained  the  camphor  if  presenfc. 
BOiid  substance  separated.      Vcetylization.  however,  indicated   I  ha  preset 

of    an     alcohol     (fthh    IS    p.    <-.    calcnlated    as    Ch.HihO).       A 
Il-;t. 'lion  WAS,   therefore,   treated   with   benzoyl  chloride.     ThsO 

separated  ami  saponified  and  e  substance  corresponding  with  bol 
in  all  of  its  properties  resulted.    After  repeated  crystallisation  it  in^l?»*l 
at  204°.    In  10  p.  c,  alcoholic  solution  it  deviated  the  ray  riml 

light    De38'  to  tin-  right.     The  borneol  of  oil  of  sage   ie,    thereto 
mixture  of  the  dextrogyrate  ami  laevogyrate  modifications.      Camphor 

could    not    be    found    in    \  I il    examined.      This    does    not,    hom 

exclude  itH  presence  in  other  than  the  Dalmatian  ofla 

Uscording   bo   Muir.    English   oil   of  sage  contains    much 
b.  p.  2(50°,  some  terpene  and  only  traces  of  oxygenated  constitaen 

355.    Oil  of  Salvia  Selarea. 

This  oil  is  distilled  from  the  dry  herb,  or  letter  from  the  frenh 
oJ  i  lie  muscatel  sage  S&lria  scl&rea  L.    Its  odor  is  pleasant,  I 
like  and.  after  evaporation  of  the  more  volatile  portions,   reminds 
ombra    8p.gr. 0.907— 0.&28;  aD=— 19°  W  to  — 24°1*;  saponif* 
number  144.  corresponding    to   30.4   p.   c.   of  linalyl   acetate.     Jud 


i)  Berichti-.  US,  p    BSBO. 
»l  Bertrhr*.  K,  p.  BV8 

>)  BwichtviniH.t('H.litn     1  ^ :  •  1 ,  1 1    'I 


«i  Ltebljr'a  Annnh-ii,  980,  i 
s)  i.ii-l.lis'x  \niiNkn.  44.  p 
«1  Harfcht  won  B.  ft  Oo  I,  p  *« 
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from  r.ii lor,  tins  ester  is  b  eooetitoeitl  ol  (As  oil,3   tmi   Ha  presence 

qoI  ysj  been  chemically  established. 

356,  Oil  of  Monarda  Punctata, 

The  Aim-rii  jui  labiate.  Monarda  punctata  L..  commonly  known  as 
-'•miiit,  yields  upon  distillation  about  9  p.  a  ol  volatile  oil  which 

is  yellowish-red  OT  brownish  in  oolOT  and   of  a   pungent   thyme -tike  ami 

miiiiv  odor.  S|.,  gr.  D.9&0— 0.940;  slightly  dextrogyrata  1  poo 
prolonged  standing  thymol  separates  in  lar^e  crystals  or  e.rusts. 

i  'ompohition.  Thymol  mm  discovered  in  the  oil  by  Arppe*  in  1846. 
It  is  present  in  such  quantity  ihnt  the  oil  has  served  for  itB  preparation 

on  a  large  scale.*    sj rding  i"  Bcrrrftter*  (Innnj,  tin-  oil  is  n 

in  contain  50  p.  c.  of  a  laevogyrate  hydrocarbon,  b.  p.  LTO— I7.*l°. 
96    p.   &    ol    b    dextrogyrate    i!i.    acm-ciyotalHtable    thymol,    and    ■ 

snlisrauee  ('utllmO  {'!},  b.  p.  240— 2."»0\  These  statements,  whieh  do 
lint  inspire  '■onliueui-c.  throw  doubt  both  upon  the  results  ami  the 
material. 

Prom  material,  identified  by  botanical  authority.  Bchamann  and 
Kramers*  obtained  an  oil  which  contained  as  ranch  as  61  p,  c  of  thymol 

i  assayed  according  bo  His  iodine  method  described  onder  oil  of 
thyme.  The  non-phenol  portion  of  the  oil  contained  cymene,  n'mllii. 
Identified  by  tin-  oxypropyl  benzoic  aeid.  m.  p.  155— 15001.  Fraction 
186— 303°  contains  oxygen  and  consists  possibly  ol  linalool.  in  addition 
bo  thymol,  Hendrirks  mul  Kn'riuux"  found  a  phenol  Fraction  which 
would  not.  solidify  upon  cooling  and  possibly  contains  Carvacrol,  They 
also  found  traces  <if  d-iimonene  Identified  by  means  of  it*  nit  mi 
l»eiizylainine  base  melting  at  94°. 

357.  Oil  of  Monarda  FUtulosn. 

Wild  bergamot  or  Mootuda  Ostuloea  L.  yields  according  t<»  Krimea-s 
upon  distillation  an  oil  similar  to  that  of  M.  punctata/1  The  sp.  ;rr. 
of  a  number  of  oils  distilled  from  Wffl  entire  plant  at  different  periods 
from  June  to  September  varied  from  0.916  b0  0.941.  Optteal  rotation 
is  slightly  tn  tlie  left.  The  amount  of  phenol  varies  from  52—58  p.  a 
The  phenol  of  tins  sp^-ies.  however,  is  not  thymol  but  csrraero!.  Thip 
isomer  was  identified  by  means  of  dienrvaerol  (in.  p.  147— 14H°b  inrva- 


>f  Bericht  Ton  S,  4  Co..  Apr     laSfl. 

I  I      k.-I.    lH'U,   p.   38, 

»>  UflMfa  Animlen.  B8,  i>.  4  1 

*l   Bericht    r<in    B,   4    0o.(    Oct.    1.H85, 

30, 


*)  Am.  Joan.  Pharm-.  G<>,  |.    1  i  B. 
">    Tim rni     Kevlew.   14,  p.   23H 
«)   Pharm.  AfCbfVH,  2.  j>.  7h. 
7)    Pharm.      Kuiulnehau.     18,      p      Jay, 
Phariu.  Review.  14.  p.  198. 
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btoI  sulphonic  acid  (m.  p.  58— 60°),  aitroso  carracrol  (m    p    L53- 
ii.nil  dinitro  carvnorol  (m.  p.  117— 11!)°).    Other  constituents  nan, 

identified  by  means  erf  orypropyl  benaoicacid  nn.  p.  156°),  ami  Kma 
tiiinv  identified  by  means  ol  Kb  aibrolbem^lfunine  base  (m. 

Upon  steam  distillation  ol  the  phenol  separated  from    its  al 
solution  in-  add,  in  one  instance  •■"  red  substance  GryBtaJHsed   in 
cooler,    Purified  by  sublimation,  it  matted  at   256—266°  and  t<ehavwl 
toward  alkalies  like  alizarin. 

358.    Oil  of  Monarda  Didyma. 

This  oil   is  presumably  similar  in  composition    to   thai   of  'he  t\*i 
previous  oils.    Cnncernini:  ii   riiiekiger*  makes  the  followiii{ 
"In  IT'.Mi  Brunu,  ajui  in  'tub trow,  observed  a  crystalline  <!■• 

(evidently  thymol)  in  the  oil  from  Menard*  ditfyma  L..   which  it  m 
hail  been  imported  from  Amerl  8 

359,    Oil  of  Balm. 

Oleum  Mi'lisNitc,  —  Millsv'iiiil,  —  Ensriu-c  tie  MellW. 

Obichs  and  History.    The  labiate,  Melissa  officinalis  I,  is  in< 
to  the   northern   Mediterranean  < « mnt.ii.v-,   from  Spain    to  the  Cau< 
iin.i  is  cultivated  as  a  garden  plant  and  for  medicinal  par]  a  Eui 

and  North  America. 

On    account  of    its  fragrance,   halm   was  cultivated  by   tic 
Romans  and  araba,  and  during  the  middle  ages  in  Italy,  Senna 
Scandinavia.    Daring  the  period  of  distilled  waters,  from   the  Bfteeatl) 
to  the  BeventeenAb  centnrieB,  bnlui  water  was  a  current   arrii  U-      i  Ml  cif 
halm  appears  to  have  i-ome  into  iw  about  tin-  middle  of  the  a 
century.     It  is  m-st   mi'iitioueil  in  the  ordinance  of  Frankfurt -« >n-t  !■►»- Main 
for  1582  and  in  the  Dispenaatoriucn  Korieam  of  1689. 

Comparable  to  the  distillate  from  rosemary  of  the  sixteenth 
which  was  the  precursor  of  the  ICuu  de  Cologne  of  the 
nineteenth  renturies,  the  fragrant  distillate  from  halm,  lemon  peej 
lavender  of  the  seveutii'iith  century  developed  later  into  a  very  pop 
perfume.     It  was  first  prepared  hv  the  Carmelite  monks  of  Paris  in  I 
and  became  famous  as  E;tn  <!>■  I'.i rniflires  (Qer,  Karmelite 
the  alcoholic  diatiUate  was    made   officinal   ;is   Spiritaa   Mel 
pomtua. 

Tin-  earlier  b  ions  «>l  the  oil   were  made  by  Schulti  in  17- 

hv  Hoffmann    abort    ill.-  same  time,  and  hy  I  Mine  in    1779. 


>)    I'lmnii     An-liiv.-.   ••,    p.    ~,i,. 
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The  balm  oil  pi  'onirnerce  is  no  pure  distillate  from  tin-  balm.  It 
may  l>e  an  oil  of  lemon  distilled  over  balm  iOfanm  riiflissne  <jti:itnni). 
or  a  eitronella  oil  treated  in  tb€  Mime  way,  or  merely  h  fractionated 
eitronella  oil.  The  yield  from  the  herh  flfetrsM  oiBcinalin  L.  is  so  small 
that  the  plifle  of  the  oil  would  have  to  be  extremely  high.  An  oil 
distilled  hum  the  *\rv  herb  by  Srhimmel  &  Co,  was  solid  fit  OTdlrj 
temperature  and  contained  citml :  as  was  shown  by  Doebner's  reaction. 
Later  the  same  Stem  subjected  tine  teeth  herb  of  two  raiistiefl  ol  hatha 
to  distillation.2 

1|    Freeh    herb,   just    hep  to    blossom.      Yield    noil    p.   «•, ; 

Bp.  gr.  0.!I24;   ao  =  ■ffcOD80'.     Tin-  oil   had  a    very  pleasant    balm  odor. 

2)   Freeh  herb  in  full  bloeeom,     Yield  0.104  p.  bj    ep.  gr.  0.894; 

optically  inactive.     The  odor  was  less  ple;isaui    than    that   of  bbe  tirst 
oil  and  distinctly  indicated  tli«"  preeence  OJ  citral  and  citronellal. 

The  attempt  to  prove  the  presence  of  t  tieee  faro  aldehydes  i>.\  means 
of  Doebner's  reaction  yielded  no  positive  result.  The  resulting'  OCtdfl 
from     both    oils    began    to    melt    at     about    2<)Na    and    were    completely 

liquified  at  226°.    Evidently  the  mixture  consisted  of  the  eitral  com- 
pound (in.  p.  197 — 200°)  and  the  eitronella!  compound  lm.  p.  226    f. 


360.    Oil  of  Pennyroyal* 

Oleum  Hcdeomue.  —  Pennyroyal-  oder  niuerikankelies  Polefol.  —  Essence 

d'Hedeuma. 

Origin  and  History .  The  oil  from  the  American  labiate.  Hedeoaa 
palegioidea  Persoon  in  so  similar  to  the  oil  from  the  European  Months 
pnl$ginm  L.,  that  it  uj  frequently  suhstituted  for  the  latter.  Pennyroyal 
is  found  from  the  Atlantie  states  to  the  Rockies.  For  its  distillation 
v^ry  simple  apparatus  are  used  and  the  operation  is,  therefore,  con- 
ducted  in   various  regions.      The   bulk  of  the  oil   is  reported  as   being 

died  in  North  Carolina  (Harris3)  and  in  the  southern  and  eastern 
sectioiiH  of  Ohio.4  The  primitive  stills,  like  those  used  for  the  distil- 
lation of  sassafras  Bad  wintergreen  (pp.  397  and  588),  eonsiBt  oF  a 
barrel  resting  on  a  kettle  used  as  boiler.  Th^  boiler  is  placed  over  a 
fire-place  dug  into  the  ground  and  provided  with  a  chimney.  The  barrel 
is  connected  with  a   tube  condenser  resting   in    n    trough  thnuuzh  u: 


•  >  ItiTlcht  von  8.  &  Co.,  Oct.   1894,  p.  ST. 
»)   Bericbt  vim  i,  S  0»„  OCT.   UHNS,  l-    58. 

'i  riuinii.  Jooro.,  it  I.  17.  p.  era. 

» i  <<»tnr>.  Kn*in«n>,  Proceed.  Am.  Phariii.  Aewo<-  ,   SB,  |>.  64ft.— J",    K.   Pntmn.    I'r>»  . 
I'enn.  Pharm.  Ann,,  18!)<>:  and   Priic.  Am.   F'taarm.  Attauc.  SB,  p,  548. 
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iin>l   water  flaws.     The  fresh    herb    is    distilled,    a    ton    yieldin. 
in—  i -j  pounds  oE  oil.     The  dry  leuvs '  yield  about  8  p 

sumiis  and   leaves  only    1.-!  p.  <-.  oil. 

Pbopbbtheb,    American  pennyroyal  oil  is  a  light  yellow  liquid 
characteristic  minty  and  sweetish  odor  and  an  aromati 
0.825—0.940;    «v-  +  L8  to  +21 .    It  ti  soluble  to  two  w  ma 

of   70    p.    i-.    alcohol.       My    means   of    this    property,    udiiltemtioi 

i"i  [■"•li-iiiii.  turpentine  oil  and  other  essential  oils  can  readily  I"'  det« 

i'omi'ohition'.    The  principal  constituent  oJ  pennyroyal   "ii  i-  pmV- 
gone,  Use  presence  ol  which  was  established  by  Etabhegger'  bg 
of  the  hydrated  pnlegone  oxime.  GioHieNOH.HsO,  m.  p.  147: 
the  benzoyl  ester  ol  the  tatter  melting  at  1 4-1  - 

Ere m*  found  in  bl il  heated  with  poijiwsu  twu  ketones  I  ioHii 

The  one  boiled  ol   188—171°  and  yielded  an  oxime  melting  ;•>  41— 
bhe  other  boiled  at   806— 8O90  and  yielded  an  oxime  melting 
The  latter  is  possibly    identical  with    menthone,      Foj 
isobeptoic  acids  were  also  found. 


361.    Oil  of  Hyssop. 

Olt> u in  KjHOil*— IsopflL  —  Ewneiice  d'llysope. 

Hyssop  -iil  iras  formerly  used  medicinally  and  i«  mentioned 
drug-  ordinances  of  Berlin  for  1674  and  of  Frankfort-on-tho-Mais 
L582.      1 1    is  distilled  from   the  barb  of    Hjasopaa  offieiiuUia   L.*     TV 

yield  from   the  dry  herb  is  about  (l.-'i— 0.!»  p.  <•.     The1  nil  has  a  pleasi 

aromatic  odor  reminding  ol  male  tern.    Bp.  gr.  0.925—0.94;  «oH — IT 
to  —28°.    It  forms  u  clear  solntioa  with  2—4  parts  ol  80  p.  • 
while   with   7"   p.   c.   alcohol  even    10   parts  will  render    only    a    tn 
eolntiou,'"1     The  sapon.ifii-Mt.ioii  tnindier  or  one   nil    was  1.4,   after  ao 
nation   1". 

The  oil  begins  to  boil  at  about  170°;    but  little  passes   over   beta* 
17"»°,  the  bulk  distills  between  200  and  218    and  has  b  strong  odo 
thujonc  or  thujyl  alcohol 

An  examination   by   Stenbouse*  wax  restricted    to  the 
his  Fractions  from   which    no  lelusions   us  to  the   con 


n  Bi-rii-iir  rem  &  i  Co.,  Del    1808,  | 

»>  PriH'.  Wis.  Pherm.  Ahso.- .  I  ill  Am.  Jo  tiro.  i'barm..  SB,  p.  41T. 

*\  Phm\    Am.    Khar.    AMOC-.    85,    p.    54Si  Am.  Jonrn     I'Mnrin .,    "'.>,  l>.   535. — Phi 

K.m.l*. -hriij.   .1.    p,    IHO. 

«|  Cunip.   i»lm.  nil  Irnin   Orl/f.-tnuui    vnlgnre. 

•i  OtMSriat  sad  brogglat,  60.  p.  218. 

«l    Ll.-I.ljc '»  Ai.i.r.l.n,   ii,   p    810;     l-'iirn    f.  [>rukt.  i'l».uile.  ST.  |»,  255. 
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the  oil  could  be  drawn.  Besides,  the  oil  examined  by  8teniiou.se  appears 
t-o  have  been  adulterated  with  turpentine  oil.  One  of  bin.  fractions 
began  to  boll  at  L®(Pi  whereas  pure  ofl  begins  to  bofl  at  l~o°. 

Several    French  oSIi  had   properties  (dial  deviated   materially  from 

those  of  pun-  oils.    The  spi.  gr.  of  one  of   these  nils   was  o  !>.*,   uml    the 
■'■•■  of  rotation   -f  ( '  i   [,"iQ.     They  had  a.  strong  ml«ir  •  «f  lenelmne.  thus 

leading  to  the  supposition  thai  fcbeg  consisted  principally  o!  the  HLrsrl 
rnnnings  of  fennel  oil. 

362.    Oil  of  Satureja  Hortensia. 

Oskhm  AND  IIistorv.    Sutiiriju  borteaaie  L.  (tier.  Bobueo- or  ■WWJfer- 

kivuit)  iuvch  its  mlor  mul  pnngem  t i*si .•  to  ;i  volatile  oil  obtained  I ».V 
steam  distillation.  The  yield  from  tbe  Fresh  berfe  is  about  0.1  p.  c. 
Tin' nil  is  enomsrated  in  tin-  Frankfurt  ordinance  of  1582  among  the 
medicinal  volatile  oils. 

Properties.  The  oil  possesses  thf  strong  aromatif  DdlOf  "f  the 
plant  and  a  sharp,  biting  taste.  The  sp.  gr.  of  the  oil  distilled  from 
the  fresh  herb  lie*  ih.iui-.ii  0,900  and  0.995;  «d  =  +  0o4'  [determined 
OH   u  single  oil);    phenol   eon  tent    88* — 12  p.  e.     The  oil   forms  a   dear 

solution  with  in  pjiris  of  so  p.  e.  alcohol.1  An  oil  examined  by  Jahnt* 
in  L882aad  distilled  from  the  dry  herb  bad  e  sp.  gr.  0.898;  b»s=— 0.82*  . 
I » 1 1 ■  •  1 1 ■ . I  ■.uii.Tii   SQ  p.  e. 

COMPOSITION.  A.vording  00  Jahtis.  tlii*  oil  •  ■oiiluins  I'nrvuiTiil.  jiIso 
traces  of  a  Heeond  unknown  phenol  which  gives  a  bine  ooloi  reaction 
with   iron   salts. 

Of  the  hydrocarbon  fractions,  nhout  one-third  consists  of  eyiuene 
(U.  p.    ITS— 175°;   eyiuene  sulphonnte  of  barfum).     The  Other  two-thirds 

lb.  p.  1~h — 160°;  sp.  gr.  0.856;  aD  =  —  0.2°)  consist  of  fi  terpens  or 
terpenee  as  shown  by  analysis. 

363.    Oil  of  Satureja  Montana, 

The  oil  of  .S'.  motitnnn  L.  has  much  the  same  properties  us  that  of 
fit  Iiortt'ti.sis.    The  two  oils  cannot  he  distinguished  by  their  odor. 

Freeh,  enrtiTated  herb'  yielded  apos  distillation  0JL8  p.  c.  of  oil. 
Bfh  gr.  0.989;  <n»  =  —  2°' 86*;  soluble  to  a  (dear  solution  in  +,..">  part*  of 
7o  p.  a  alcohol,  and  in  1.5  parte  of  so  p,  .-.  aloohol;  phenol  eon  tent 

85   |»    e. 


«»   BerlchlvonH   &  1'u  ,  Oct,  1  HOT.  p.  SB.  »i    Berlrbtc.   15.  p.  816. 
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An  eiii  siramtaed  by  Halter1  in  1883  bod  been  distSled  Erojn  wild 
herb   growing  on    tin-   Maritime    Alps  in  tin-  neighborhood  "f  Wrasse. 
9p.  gr.0.9894>  at  17°;  «©»— 8?36'.    He  found  86—40  p 
anil  ,i  small  ninount  of  phenol  boiling  above  285°.    Thn  b  i»oa§ 

boiled  between  172—1715'' and  180—185*  and  appeared  KTpesns. 


364.    Oil  from  Satureja  Thymbra. 

s.-ifurpjii  tlivmhni  L.  was  dedicated  to  Priapos  by  the  a 
Irj  Spain  it   is  unhi]  roiuiimnly  ;i-  :i    - 1 >ii  *•  aiicl  has  the ■  i"ep 

,i  .-i imiii.'iai  and  disinfectant.    These  properties  are  said   bo  be 
its  volatile  oil.     Sueh  an  nil  vm*  i.ilitaiiK«l  from  Spain  bj  S.-hinjtnel  &  I 
anil  examined  bv  rhem.    It  bad  B  sp.gr.  0.905.    The  oil  remaining 
the  pemoval  of  t  1m-  thymol  (al»r.  H>  p.  i;  i  «■««  h>a  ruinated.     A 
hulling  ntu.  160°  contained  pim-nr  (Tiitrolbenzyhuuine  bi 
fra»'ti«in  1 7fi°  contained  eymene;  tin*  following  fract ion 

ntaoe.     Tin-   traction   above   800'   ^yielded    after    sapon   I 

borneol  and  acetic  acid  which  an  contained  in  >i il  at 

In  composition,  the  oil  is  then  osely  reltited  to  oil  of  thy 

365.    Oil  of  Origanum  Vulgare. 

Origanum  ?vlg&n  L.  is  one  of  the  apice  plants  ol  an1  Tbt» 

hyssop  of  Luther's  transition  <I<h\h  nut   n-iVr  in  ,i    /,' 
QrigoBtim.     The  volatile  oil   wa*   used  daring  the  latter 
middle  ages  and  is  mentioned  in  the  German  ordinances  of 
i.Tiruiy     The  yield  fri  an  The  dry  herb  is  0.15 — 0.4  p.  c.    Tin-  ■  nl  poaoeaww 
ji  st  in  ng  aromatic  odor  and  a  Bpicy,  bitter  taste;4  ap.gr.  0  870    • 
«D=-.84.4°.« 

according  to  Kum'"  (1889)  the  oil  contains  h   Btearoptem    sboffl 
which  nothing  is  known.    The  hulk  of  the  oil  is  reported  bj  him  to  hail  at 
1(*1°.    J  a  bus  s  in  1880  found  two  phenols  in  an  oil  distilled  fr 
herb  A  these  gave  n  lid'h  ■•"ha-atiou  with  ferric  chloride,    indfa} 

poMHihly  identicaJ   with  carvacrol;   the  other  ^ave   a  violet    inlor     IV 
nil  contained  nol   more  tluin  ulwml  0.1  p.  c.  of  eombiued  phenols 

The  French  oils  of  hjiiiiiicrir  an-  mostly  mixtures  ol  OJftl- 

lik<-  odor  which  possibly  contain  nol  a  trace  « »f  the  genuine  oil. 


1 1  Otonpt.  r*nd.,  H,  p,  lSw 
-■.  0.TSM  i*  .-v  nifi.'iv  ■  prUii'TH  prior. 
•  i  Bcriekl  v..n  9.  a  Co.,  0  18. 

*.   Bttfehl  v.,n   S.ACo.,  Apr.  ISM     i'    19. 


»l   Arrhlv  d.   Plinrm.,   211 
»l  Uobtg  -     Lao 
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Oleum  Mjirjoniriai-.  —  MajoranlH.  — Essence  tic  Marjolnine, 

Onion?.  Tin-  Freeh,  flowering  herb  ol  Origanum  m&jomn&  L.  yields 
opon  distillation  0.8—0.4  p.  <■..  the  dry  herb  0.7—0.9  p.  c  of  oil.  The 
oil  of  commerce  is  mostly  obtained  from  Spain. 

Propertieh.  Oil  of  mvwl  marjoram  is  a  yellow  or  ^reenistl-yellow 
Squid  of  a  pleasant  odor  reminding  of  the  herb  and  of  cardamom.  The 
taste  is  spicy  but  mild.  8p.  gp.  0.89— 0.01 ;  «D=  +  "»  to  -+-1S0.  The 
saponification  anmber  erf  b  single  oil  wm  31.5,  As  »  rule  the  oil 
producer  a  dear  solution  with  2  vol.  of  80  p.  C.  alcohol. 

Composition,  oil  ol  ftwesl  marjoram  lias  been  repeatedly  examined. 
The  Btearopteoe  described  and  analyzed  by  Mulder1  is  L889  possibly 
\v;is  lerjiin  hydrate  or  pinol  hydrate. 

Arrording  t<>  HruylantH-  (1870)  the  oil  contains  5  p.  o.  of  a  dextro- 
gyrate hydrocarbon  CkiHia,  and  85  p.  ••-  of  a  dextrogyrate,  mixture  oj 
borneol  and  camphor.    This  statement  has  not  been  confirmed. 

Beibtem  and  Wlegand8  In  L882  isolated  b   terpens  boiling  at  LT8 
r  ii.su;  at  16.6°1  which  absorbed  one  moteenle  of  hydrogen  chloride, 
without  yielding  a  crystalline    compound.      Fraction    200—220°    mu 
aiiiilyzid  and  regarded  a»  a  sesquiterpene  hydrate,  CibHmHtO,    The  low 
boiling  point,  however,  renders  this  •  ..n-  lusiou  very  improbable. 

According  to  a  recent  investigation  by  Biltz  *  (1898),  the  oil  eon* 
tains  40  p. c.  of  terpenes.  principally  terpinene  (nitrosite  in.  p,  1 55—  1  ■■• 
also  d-terpineol  which,  however,  could  not  be  obtained  crystalline. 
Fractions  215—218°  tip.  gr.  0l989)  had  the  composition  Dio&ieO. 
Oxidized  with  permanganate  it  yielded  trioxy  hexahydro  cjmene 
I mHaoOa  (m.  p.  120 — 130°). n  Further  oxidation  with  chromic  and 
sulphuric  acids  yielded  the  keto  lactone,  CiuHioOq  (m.  p.  01°).  obtained 
by  Wallai ih  from  terpineol.  Fraction  21~>— 218°  must,  therefore,  be  pro- 
nounced as  terpineol.  The  alcohol  is  precoiil  principally  in  the  tree  state 
and  only  small  portions  aiv  prosonl  in  the  r < m ■  1 1 1  of  ester.  The  Datura 
of  the  enhetance  that  produces  the  peculiar  marjoram  odor  is  still 
unknown. 


i)  Uebtg'K  A.uuiliMi.  31,  p,  69.— Joum.  f.  prnht.  Chem.,  17.  it.  la». 

»)  Journ.  de  Phnrm  Bl  ciiini..  IV,  HO.  p.  13S;  Jnhreab.  I.  Pharin.,  lSTSj  |i.  ISO.— 
(   |MB     JYnm.lhl,,   1879.  p.  616. 

a)  Berichte.  15,  p.  2804. 

*!  Ueber  das  Htberlnehe  Oel  Ton  Origanum  umjor&na.  Itiauftnr.-Dltniert&t.,  Grelfs- 
wald,  18BS;  BerfchU-.  33,  p.   BBS. 

s»  Th«  <nibfttan.ee  obtained  by  Wallaeh  In  L8B8  from  Inactive  u-rplneol  melted  at 
121—122°   (Lleblg'ti  Annalen.   375,   p.   152k 
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367.    Oil  of  Cretian  Origanum. 
Oleum  Oriirmii  (rctici.— Spaiunch  Hopfeuol.  -  Essence  d'HUaiblou  d'F»pmpw, 
The  cajnracrol-contarajng  oils  of  several  ape  ies  ol  Oiigmntna growing 

in     .Miilii.M  nmean    countries    are    known    in    tin-    German     market    as 

Spaoisch  Hopfeni)]  and  Krvtisch  Doetendt.    At  {meant  tl 

varieties  in  rhf  market  which  differ  in  properties  and  composition 

Triest  nil  and  r In*  Smyrna  oil.    The  former  is  dark  in  color 

-p.  .Hi    gravity  rind  a  corresponding  high  carvacrol  content.    Tlw  I 

is  lighter  in  color,  has  b  milder  odor  and  <  let 

correspondence  with  its  lower  specific  gravity . 

1.    Triest  Origanum  Oil. 
( iiufris.    The  oil  enters  the  market  from  Triest.    Hi  is  uncertain  wi 
the  oil  is  distilled  at  that  place  or   in    the  Mediterranean    island- 

supply  tin-  herb,     Tiie  nil  corresponds  in   all  Ite  propertaee  wi 
distilled  in  Germany  from  the  dry  herb  ol  Origanum  hirtam  Lk 
probable,  therefore,  thai  this  Eb  the  species  yielding  the  Triest  o5t    TV 
.yield  from  the  dry  herb  is  2— -H  p.  c. 

I'koi'kktiks.    The  oil    possesses  a    strong,  thyme-like  odo 
pungent,   pereisteul    taete.     Freshly  distilled   ii    is   of  a   goldea 
color,  which  upon  exposure  to  air  is  changed  to  dark  browi 
black.     Tii»"  darkening  logins  .-it  the  surface  mid  gradually  i 
downward.    Sp.  gr.  0.04—0.08.     On    account    of   the   dark    .-.dor,   the 
angle   <>i    rotation    in   moat  instancee  cannot   be  observed      I1 

iii.-rs.  wli.-n  iii.s.Tvntinn  .v.'is  possible,  the  oil  was  round 
a  slight  laevorotation,  less  than  L°,  was  observed.    With  8  p.  ol  t\ 
alcohol    the  oil   forms   ,i    dear  solution.     The  carvacrol   conl    D1     I 
from  80—  BS  p,  c 

OoMPOStnOff.    The  Triest  oil  was  examined  by  Jahns '  in   l 

showed  tin-  preee »f  carvacrol  which  previously  had  been  ptvpaml 

artificially  bat  had  not  been  found  in  an  oil.    Properties  and  derivatro» 
of  carvarrol  are  described  on  p.  177. 

If  the  oil   is  treated   with   dilute  soda   solution   and  the  solution  of 
the  pbenylatti  shaken  with  ether,  all  ol  the  carvacrol  can   i**  raoto1 
If  the  alkaline  solution   which    no  longer  yields  anything   to    tfa 
is  acidnlated,  a  Bmall  amounl  — aboul  0.2  p.  c.— oi  >ml  j •  i t.-i t  ■;  • 

obtained  which  produces  a  violet  color  with  ferric  color. 

The  iiou  I'li'-iiol  portions  ..i  t he  oil,   after  several   recti ficatA  i 
sodinrn.    boiled    principally   between    172—  1  "•• '  and   consist     prineif 

»>  Arrhlv  d.  rhurni.,  81ft,  p.  1. 
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of  cymene  oh  kIiowii  by  the  formation  of  cymene  sulphonie  acid.  The 
i.u -i  (that  tihfl  traction  when  shaken  with  sulphuric  acid  developed  1 1 n- 
odor  of  sulphur  dioxide  and  became  etrosgty  heated  indicates  that  in 
addition  to  cymene  other  substance.,  presumably  terrenes,   are  present. 

2.     .Smyrna  Origanum   Oil. 

Okniin.  The  oil  in  distilled  in  Asia  Minor1  from  Origanum  sm,vriuieum 
L.  and  enters  t lie-  world's  market  from  Smyrna. 

Pbopkrtikh.     The  oil  is  i  if  n   --old.Mi-yell.iu-  color  and  Ol  B   mild  odor 

rwmtnding  aomeirhat  of  linaloe  oil    or  Knalool,     sp.  gr.  0.916 — 0.045; 

cnx»=— «8  to — 13°.  It  Forma  a  dear  solution  with  -'J  parts  of  To  p.  ,-•. 
alcohol  .on!  has  a  carvacrol  content  of  from  26—60  p-  a 

Composition-.  According  to  Cfildcmcister2  (1805)  the  Smyrna  oil 
differs  from  the  Tries!  oil  principally  as  to  the  linalool  which  the 
former  contains  in  appreciable  amount.  Ab  a  resnll  i1  contain!  leae 
phenol  than  the  Triest  oil.  Besides  much  carvacrol  (phenyl  iHocyannie. 
rn.  p.  14u°i,  but  very  little  of  the  phenol  which  gives  a  violet  reaction 
with  ferric  chloride  is  preeent,    Fraction  155—163°  («d  — — 8°38')  has 

a  remarkably  low  sp.  gr.,  viz..  0.826  at  15°,  tOUS  lending  bo  bbfl  sup- 
position  that   BO-oalled   oletinic  terpenes  may  be  present. 

Fraction  17a  contains  eymeni'  (oxypropyl  Iwnzoie  mid.  in.  p.  15(3— 
158*;  and  isopropyl  benzoic  acid.  m.  p.  287—  2fW°);  fraction  198—199°, 
having  a  sp.  -1-.  of  0.870  and  "o  —  —  l."i°  ."<".'.  possessed  all  of  the 
properties  of  Minalool.  The  presence  of  thin  alcohol  hms  proven  by 
oxidizing  it  to  citral  and  identifying  this  aldehyde  by  convert ing  it  into 
eitryl-,i-iiapht.ho  etuchoninie  mid,   in.  p.    1  !-)N  — 1 '.>M:. 

Examination.  The  solubility  of  the  oil  in  70  p.  c.  alcohol  sh.mld 
Ik-  tested,  by  means  of  which  the  addition  of  turpentine  oil  ami  other 
cheap  oils  can  be  detected.  Of  importance  is  the  determination  of  the 
carvacrol  content  as  described  tinder  oil  of  thyme.  Oils  rich  in  curvnrro] 
command  a  higher  price  than  those  poor  in  phenol. 

368.    Oil  of  Thyme. 

Oleum  Thyini.  —  Thjmiiuiiil.  —  HM do  Thyiu. 

lilHTOBY.  The  labiate  Thymus  vnl'j.irw  L.,  which  is  indigenous  in 
the  countries  bordering  on  the  Mediterranean,  in  now  cultivated  in 
most  countries  with  a  temperate  climate.     During  the  middle  ages   the 

>)  This  Ik  possibly  the  same  oil  which  Is  prepared  In  Koniti  In  Anatolia  In  prlmliiv,' 
apparatUH  anil  aulri  in  km  at  I  ltm*k»  In  the  istm-tn  of  Cnnatuntlunplr  hh  a  remedy  HitniiiMl 
rheiiinriMMiii      <'<im|>.  Hitc-m   .-.mi  s.  &  Co..  Apr.  1891,  [>.  *4. 

i)  Arehlv.  ri.   Phartn.,  98,  p.   182. 
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distinction  between  T.  vulgaris  and  T.  aerpyllmn  does  not  appear  to 
have  always  been  made.  Though  thyme  has  always  been  a  rather 
unimportant  remedy,  it  and  the  oil  of  thyme  have  been  officinal  since 
the  sixteenth  century  in  most  medicinal  treatises  and  in  drug  and  spice 
ordinances.  The  oil  is  enumerated  in  the  Dispensatorium  Noricum  of 
1589.  Thyme-camphor  was  first  observed  by  Neumann  in  1719,  and 
by  Cartheuser  in  1754.  It  was  examined  and  named  thymol  by  Lalle- 
mand  in  1853.1 

Origin.  Oil  of  thyme  is  distilled  principally  from  the  fresh,  flowering 
herb  of  Thymus  vulgaris  L.  which  grows  abundantly  in  the  wild  state 
in  the  mountains  of  southern  France.  The  small  knotty  and  woody 
stems  of  the- thyme  are  found  in  clearings  and  in  the  shadeless  coast 
districts  of  the  Riviera,  also  in  the  mountainous  regions  of  the  Maritime 
Alps  up  to  an  altitude  of  1,000  m.  It  is  not  definitely  known  what 
plant  yields  the  Spanish  oil  of  thyme.  Inasmuch  as  it  resembles  the 
Cretian  origanum  oil  in  properties  rfhd  composition,  it  is  not  i  to  probable 
that  it  is  derived  from  a  species  of  origanum.  The  yield  is  known  for 
the  oil  obtained  from  the  cultivated  herb  from  which  the  commercial 
oil,  as  a  rule,  is  not  obtained.  Fresh  German  herb  yields  0.3 — 0.4  p.  c. 
dry  German  herb  1.7  p.  c.  of  oil ;  fresh  French  thyme,  cultivated  in 
Germany,  yielded  0.9  p.  c,  dry  French  herb  2.5—2.6  p.  c.  of  oil. 

Properties.  Both  French  and  German  oil  of  thyme  are  of  a  dirty, 
dark  reddish-brown  color,  of  a  pleasant,  strong  thyme  odor  and  ;» 
biting,  persistent  taste.  The  sp.  gr.  of  a  pure  oil  is  always  above 
0.900.  good  French  oils  having  a  sp.  gr.  of  0.905 — 0.915.  Schimmel  A 
Co.  observed  the  sp.  gr.  0.909 — 0.935  on  their  own  distillates.  TV 
optical  rotation  is  faintly  laevogyrate,  but  in  most  instances  cannot  b>- 
observed  on  account  of  the  dark  color  of  the  oil.  It  is  soluble  in  \  part 
of  90  p.  c,  and  in  1 — 2  parts  of  80  p.  c  alcohol:  of  70  p.  c.  alcohol 
15 — 30  parts  are  mostly  requisite  to  form  a  clear  solution.  The  phenol 
content  of  normal  oils  varies,  as  a  rule,  between  20 — 25  p.  c.  and  iu 
ran1  instances  rises  to  42  p.  c.  The  phenol  of  the  French  and  German 
oils  is  mostly  thymol,  sometimes,  however,  carvacrol  or  a  inixtUP1 
of  both. 

Oil  of  thyme  rectified  in  the  ordinary  manner  readily  resumes  the 
dark  color  of  the  crude  oil.  In  order  to  obtain  a  light  yellow  colored 
oil  with  full  phenol  content  special  precautions  are  necessary  for  its 
rectification.     Many  consumers  lay  unnecessary  stress  on  the  light  color 

»i  Journal  ilv  l'luirm.  ft  Chlni.,  Ill,  U4,  p.  274:   Coinpt.  rem!.,  87,  p.  49S. 
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"I  rhe  oil.  In  southern  France  racfcl  a  •'whit**  oil  of  thyme'  is  produced 
bj  distilling  the  crude  oil  irith  several  I  iroes  its  volume  oi  turpentine 
oil.  Sni'h  an  oil  frequently  contains  less  than  five  per  cent,  from  1—2 
p.  c.  of  thymol.  Tliis  explains  why  rectified  oil  of  thyme  is  frequently 
quoted  for  less  than   the  '■rude  oil 

Spanish  nil  of  thyme  is  quite  different  from  the  French  and  German. 
Its  color  is  often  dnrk  green,  sp.  trr.  0.93 — 0.95;  phenol  conteni 
."n — 70  p.  c.  (carvacrol  but  no  thymol).  1'  to  also  more  soluble  than 
either  the  French  or  German  oils,  rendering-  a  clear  solution  with 
2— -i  parti  of  70  p.  e.  alcohol.  Tbeee  peal  diflarencee  render  it 
probable  that  the  Spanish  oil  in  obtained  from  a  different  plant. 

Composition.  As  the  amount  of  cinuamie  aldehyde  determines  the 
value  of  cassia  oil,  engenol  that  of  oil  of  cloves  and  linalyl  acetate  that 
of  1  m -i\ur; i hi i >i .  so  the  amount  of  thymol  (or  carvacrol)  LB  indicative  of 
the  value  of  oil  of  thyme.     Although   thymol  rvcd  us  early  as 

1719  and  therefore  belongs  to  those  compounds  from  volatile  oils 
longest  known,  ite  composition  was  first  correctly  determined  by  Lalle- 
niand1  in  1855,  By  analysis  he  determined  the  formula  CioHuO,  which 
rook  the  place  of  the  formula  CitiHjr.O,  found  by  Doveria  a  few  y.-ais 
earlier. 

Occasionally  thymol  crystallizes  from  old  oils  in  the  cold;  it  can 
be  removed  completely  only  by  shaking  with  lye,  It  melts  at  50—51° 
ami  boils  at  282°.  Its  properties  and  characteristic  derivatives  are 
mentioned  on  p.  17.S. 

Of  other  eonsiituents  LallemamJ  found  cymene.  Ci.dl 1 1.  b,  ]<-  17.".  . 
and  thymene.  OioHie,  b.  p,  160— 165°  and  laevogirate.    Inasmuch  as 

uumel  &  Co.8  have  shown  the  identify  of  this  hydrooarbon  willi 
l-pinene,  the  name  l  hymen.-  slioal.l  be  dropped,  1-I'ineiie  occurs  ill  the 
oil  in  such  small  quantities  only,  thai  its  presence c&maol  be  deter  mi  lied 
without  the  use  of  large  quantities  of  oil. 

Labix?*  in  1898  did  not  aucoeed  in  obtaining  b  solid  hydrochloride 

from  IractSon  155—158  .  With  amyl  nitrite  and  hydrochloric  acid  he 
obtained  a  nitrosochloride  melting  a1  106.6°,  Inasmuch  as  )  lie  melting 
point  of  pinene  nitrosocldoride  is  ffiven  us  1<>."$°,  lie  concludes  thai 
Dinette  ia  not  contained  |n  oil  of  thyme,  whereas  the  preparation  of  the 
benaylamine  baae  would  have  removed  all  doubt.    In  fraction  165 — 169 


>i    I'uinpt,   rend..  Jt7.   p.   41IN.    Ui-IiIk'h   Atinak-n.    101,  p.    Hit,   Ann.   <\r  I  him.  i-1    I'l.y.-., 
III.  i'.i,  p.  14S;   L1cblK'«  Anualc-u.  102.  p.  119. 

■)  Ann.  .le  Chlm.  et  Phy  .  III.  SO,  p.    171;    LlftHjfl  *.BP«ton,  84,   e    ■'■'•' 
»)  Herlctat  von  8.  4  Co..  (Jet.  1894.  p.  ".7. 
*»  Bull.  Soc.  ehlni..  III.   10,  p.   1000. 
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LabW  claims  to  have  found  menthene.  He  obtained  a  nitrosochloride. 
m.  p.  113 — 113.5°,  and  upon  oxidation  with  permanganate  eymene.  It 
is  known,  however,  that  the  melting  points  of  the  nitrosochlorides  can- 
not be  safely  used  for  the  identification.  The  supposed  oxidation  to 
eymene  is  also  inconclusive,  for  eymene  is  already  present  in  the  oil  and 
may  have  been  contained  in  the  fraction. 

Of  the  more  difficultly  volatile  fractions,  the  one  boiling  between 
195 — 230° 1  had  a  decided  odor  of  borneol  and  linalool.  Inasmuch  as 
their  boiling  points  lie  so  close,  their  separation  could  not  be  effected 
by  fractional  distillation,  but  was  accomplished  by  oxidizing  the  fraction 
with  chromic  acid  and  distilling  the  products  of  oxidation  in  a  vacuum. 
A  part  of  the  distillate  solidified  and  was  proven  to  be  camphor  by 
means  of  its  oxime  melting  at  117 — 118°.  The  liquid  portion  yielded 
with  sodium  acid  sulphite  a  crystalline  derivative  from  which  citrai 
could  be  regenerated  (citryl-/3-naphtho  cinchoninic  acid,  m.  p.  197° ». 
The  formation  of  camphor  indicates  the  presence  of  borneol  in  the  oil. 
that  of  citrai  the  presence  of  linalool.  The  presence  of  the  latter  was 
further  demonstrated  by  Labb<52  by  converting  it  into  geraniol  (m.  p.'of 
geranyl  phthallate  of  silver  133°).  Upon  oxidation  of  the  borneol 
fraction  Labbe"  likewise  obtained  camphor. 

Thymol  is  not  the  only  phenol  in  oil  of  thyme.  At  times  thymol  is 
partly,  at  times  wholly  replaced  by  its  isomer  earvacrol  (see  properties 
on  p.  177).fl|What  conditions  favor  the  one  or  the  other  phenol  is  not 
known.  Schimmel  &  Co.  have  made  the  following  observations:  French. 
dried  thyme  yielded  an  oil  that  contained  much  thymol,  but  little 
carvncrol:  French  thyme,  cultivated. j n  Germany  an  oil  the  phenol  of 
which  consisted  exclusively  of  carvacrol :  both  fresh  and  dried  German 
thyme  yielded  an  oil  containing  only  thymol.  In  the  Spanish  oil  carva- 
crol only  is  found,  and  this  oil  has  a  much  larger  phenol  conteut  than 
the  other  oils. 

That  oil 'of  thyme  probably  contains  a  third  phenol  is  indicated  by 
the  fact  that  the  oil  produces  a  greenish-black  color  with  ferric  chloride 

Examination.  The  adulteration  of  oil  of  thyme  is  most  commonly 
accomplished  with  turpentine  oil.  In  the  preparation  of  "white  oil  ■•! 
thyme."  such  an  adulteration  has  become  an  established  custom  in 
southern  France.  The  addition  of  oil  of  turpentine  reduces  the  speWnV 
gravity  below  0.900  and  diminishes  the  solubility  in  alcohol.  A  reduction 
of  the  phenol  content]  also  results  from   the  addition  of  turpentine  ">i! 

i)    K.-rlcht    v.ni  S.   &   Co.,   Oct.    IS'.H.   |».   .">7.         *i    Bull.  Sue.   (.'him.,   III.   li».   p.   l'Hi-.«. 
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thus  rendering  a   phenol  away  oi  the  greatest   Importance.     A  simple 

method,  which  is  siiHi<  i.-nt  1>-  accurate  for  moHt  practical:  purpose*,  is 
applied  in  the  Following  manner: 

.V  buff  rt-e  of  6(1  cc.  ca]i,'irii  v  calibrated  imu  tenths,  is  almost  completely 
filial  with  5  [j.  <-,  caustic  »odn   solution.  the  nil   ro  be  examined  are 

then  added,  the  burette  stoppered  with  a  are}]  Bttingooric,  well  shaken  and  set 
aside  for  12—24  hours.  Drops  of  oil  adhering  to  tie-  side  of  the  burette  un- 
loosened l «>  tapping  and  rotating  the  burette.  After  the  alkaline  solution 
ho*  become  dear  the  amount  of  non-phenol  oil  is  rend  off, 

In  order  to  determine  at  the  same  time  whether  tin- oil  contains  thymol  or 
oarvacrol,  the  alkaline  solution  of  phenylate  is  separated  from  the  oil,  trnns- 

•d  to  a  separating  funnel    mid   inidulated   with    sulphurir  mid.     After 
phenol  has  Completely  separated,  the  aqueous  solution  is  run  off  and  the  oil  net 
■aide  In  b  eapaiilein  a  cool  place.     If  the  oil  cotudsla  ol  thymol   it   solidifies 
upon  standing,  or  crystallization  may  be  induced  by  adding  a  fragment  ol  u 
thymol  crystal.    If  it  causists  of  carvacrol,  the  oil    remains   liquid.     Ii   b 
pbeaolfl  are  present  ii  OryatalliSM  partially. 

This  method  yields  approximate  results  only.    On  tl tie  band  the 

alkaline  solution  of  phenols  dissolves  some  of  the  hydrocarbons,  on  tin* 
oilier  hand  a  part  of  the  phenol  remains  dissolved  in  the  oil.  Both 
errors  probably  compensate  each  other.  To  remove  the  hydrocarbons 
dissolved  in  the  alkali  by  shaking  with  ether,  would  simp!/  increase  the 
error  inasmuch  jis  tliymol  and  still  more  carvacrol  can  be  partly 
•  ted  from  their  alkaline  solutions  by  ether. 

Mors  rational,  though  autre  complicated,  is  the  assay  method 
devised  by  Kremers  and  Schreiner.  •  it  is  a  modification  of  tin*  method 
suggested  by  Messinger  and  Vortraann,2  and  is  based  upon  the  Foci 
that  in  alkaline  solution  thymol  combines  with  iodine  to  a  red]  insoluble 
compound  and  that  the  evcees  of  iodine  can  be  titrated  hack  by  standard 

oanlphate  after  the  solution  had  been  acidified.  Bach  molecule  of 
thymol  requires  four  atoms  of  iodine  for  precipitation.  The  prooefla 
EB  -lined  out  in  the  following  manner: 

B  OR  of  the  oil  to  be  examined  are  weighed  and  transferred  to  a  burette 
provided  with  a  glass  stopper  and  aaUbrated  into  tenths.  The  oil  in  diluted 
with  about  an  eipiul  volume  of  petroleum  ether,  ."i  p.  a.  soda  solution  is  added 
ami  the  tWO  solutions  shaken.  After  the  tWO  Solutions  have  separated  iJ|iuii 
standing,  1 1 1 .•  aqueous  solution  la  drawn  oil  into  a  1  fit)  ec.  flask.  This  operation 
is  repeated  as  hmg  us  the  ethereal  solution  diminishes  la  volume.  The  alkaline 
phenol  solution  is  diluted  to  100  ec  or  if  necessary  t"  900  oc, 

10  cc.  of   this   solution    are  transferred    to    a    measuring  Husk    o 
capacity  and  N/10  iodine  solution  added    in    slight    exflsas   whereby  the  thymol 
is    precipitated    a.-    a    dark    brown    iodine   compound.      In   order  to  ascertain 


l)   I 'harm.  Renew,  14,  p.  391. 
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uImiIhm  Mjlliriini  }i inline  has  been  added,  a  few  drops-  an-  tnumfamd  '       I 
tube  and  acidulated  with  hydrochloric  add.    An  ffWI  Of  iodioa  !■  iudicAtod  by 
a  brown  color  ot  the  notation,  an  ineufHcisul  amount  of  todln  bj    imlkioaw 
produced  f > v  thymol.    An  excess  of  iodine  bavins;  been 

-  acidulated  and  dilated  lo  "i"«i  ei\     In   100  0C    i  'rat* 

the  access  of  iodine  ia  ascertained  by  titration  with  N   10  hyp 

The  number  of  oc.  ol  hyposulphite  nolotfoa  am  dedneted  h->>m  ii 
of  iodine  used  and  the  resultant  multiplied  by  Ave,  tlii>  prod net  indu 
total  amount  of  iodine  used  bv  the  thymol. 

Each  oc.  of  N,  10  iodine  solution  corresponds  ic>  0.008741  g.  ol  thymol,    ft 
the  amount  in  thymol  found  in  the  alkaline*  solution    the  |ien 
mi  i  lie  original  oil  can  readily  be  ascertained. 

The  reaction  involved  is  expressed  by  tbe  Following  eqi 

CuiHi«0+4I-r>2NaOS=€iofl»IaO+2NaI+3HaO. 

Tin-  <aiv.i(  ro!  assay  should  be  slightly  modified,  because  1 1  *- - 
Iodide  separates  in  b  milky  state,    in  order  to  obtain  a  pre 
mixture  is   thoroughly  shaken   after  the  addition  "i  iodine 
Altered.    Then  the  solution  ie acidulated  with  hydrochloric  add  and 
[jroeess  i.'uiiii d  as  dit>-oi«*i]  under  thymol.    The  calculation  is  till 


369.    Oil  of  Wild  Thyme. 
Oleum  Serpylli.  —  (Jinndeliil.  —  Essence  «V  BCTpslsL 

OaiODf,     Wild    thyme.    Thymus    si'ipyllinn    L.    (Qer.    Quendel, 

thymian,  Faldkilm h  a  indigenous  t<.  Europe,  North  America, 

.ind  northern  Asia  and  Abyssinia,  and  yields  upon distOlatSfM)  luit  lii 
nil.     The  yield    frimi    the   dry    herb    is   0.15    to   0.6    p.  a,    tbl 
fresh  herb  less.  t 

PsOPHBTUBB.     Oil    of    wild    thyme    is    ti    eolnrless    or    jruH. 
oolored  liquid  of  a  pieman!   odor,  somewbal    balm-like,  also 
faintly  of  thyme.    Bp,  gr.  0.89O—0.920 ;  ",,  =  —  in  to  -'I  - 

As  fiSseenes  ds  serpo/sl    mixtures  of   origanum    oil.    pennyroyal 
and  oil  of  thyme  are  frequently  sold  in  southern  France  which  n 
jiiiss»«sh   quite   different    prujir  mi    those    of    the    genuine    oil    "' 

wild    t  h ynii'. 

Gohpostfion.     The  bulk  of  the  oil  distills  between    175—180 
according  to  Febve1  (1881),  consists  of  cymeue,  I'mlin.  ^^ i t  ( ^ 
ogyrate  hydrocarbon  C10H1*.    With  alkalies  about  L  p.  < 
can  be  removed.    This  phenol,  however,  is  not  a  definite  chemical 
but  according  •->  Ji  b  of  a  mixtui 


Ittlpl      ri-nil..    BS,    |i       I 

2,  Ar.i.i.  .!.  Ptaarm.,  916,  iterlchte.  IS,  i>.  918 
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phenol  which  in  alcoholic  solution  produces  a  violet  oolor  with  ferric 
i-lil.iriili'.1  Tin.-  higher  boiling  fractions  (2i">—  2a«P)  presumably  also 
0 .in .mi  Besqniterpeaesh 

An  oil  exe mined  by  Gladstone*  in  1864,  which  bad  ;■  Bpi  gt-  ol 0,884 
.in. I  an  =  —  -U.ii  ,  consiated  nliiLONi  exclusively  of  b  hydrocarbon 
resembling  turpentine  oil.  The  explanation  is  do*  difficult,  for  specific 
gravity  ami  angle  of  rotation  indicate  s  very  liberal  adnlterution  with 
Fr.'iich  oil  of  turpentine. 

370.     Oil  of  Thymus  Capital  us. 

An  oil,  distilled  firon  the  treat  nerh  of  Thymus  capit&tua  Lk.  is 
province  of    Granada    in    southern   Spain,   was  examined    by   Kelumniel 
A:  f'o.8     Ita  odor  was   strongly    thyme-like,    reminding  somewhat    of 

Origannm.       In    it.«    composition    il    closely    resembles    the  oil  Of   S/i-tim-j.'t 

tbjrmbnt,    8p.  gr.  0.901  at  L5C;  thymol  contenl  ia  small,  abonl  6  p.  c. 

A  liquid  phenol  is  also  present,  the  boiling  point  of  which  •  to 

thai  of  thymol  (carvacrolT).    Pinene,   eymene,   dipentene  and  bornyl 
ate  are  also  present. 

371.    Oil  of  Bugle  Weed. 

The  dried    herb  of  the   American  bugle  » I,    Lycopua    virginkua 

llishx.  yields  apon  distillation  0.075  p.  ti.  ol  an  oil  with  a  characteristic 
but  difficultly  definable  odor.    Sp.  fcr.  0.9S4  a1   1."°.-* 

MENTHA  OILS. 

Histohv.    The  mints,  which  are  indigenous  to  temperate  climates 

and  some  of  winch  are  cultivated,  yield  several  valuable  ,-ind  much  used 
oils;  viz.  oil  of  peppermint,  nil  of  spenrminr.  (lerninn  and  American,  and 

oil  of  pennyroyal,  European  and  American. 

The  mints  have  t be  peculiarity  of  readily  forming  varieties  by 
differences  in  cultivation,  soil  and  climate  conditions.  These  botanical 
variations  have  a  rather  decided  influence  on  the  volatile  nils.  The 
varieties  of  Mentha  piperita  L.  also  ol  .1/.  arveitais  I».  C.  var.  piperaaceua 
Holmes  yield  pepperminl  oil,  \t.  criapa  yields  the  Krausemiutdi  of  the 
Germane  and  M.  tiridk  the  American  spearmint  oil. 

Although  several  mints  have  been  in  use  for  culinary  or  medicinal 
purposes  since  antiquity,  no  well  defined  distinction  is  made  even  in  the 


•  )  Archlv  d.  Pharni..  212.  p.   tsr, 

2 1  Jottrn.  0&em,  Boc  ,  17,  p    l;  Jabrwb,  I  Clwan.,  I8<ts,  pp,  54«  un«J  540. 
Icbl  roil  3.  I  Do.,  Oct,  LA80,  p.  Bft. 

*i    Be  He  lit   vim   S.   i   !«»  .   Oct.   1890,   |>.   40. 
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treatises  on  distillation  <>i  the  Bft  arias  dur 

which  period  they  were  extensively  ossd  for  the  preparation  of  distil 

■rs.    Thf  nils  ^numerated    in   price  ordinances   j» ml    old< 
treatises  are  also  si  uncertain  origin.    Tims  the  Merlin  ord 
l".7 J    mentions    Ofoam    mwnthae,    the    Frankfurt    ordixu 
mentions  Oleum  mtmthae,  Oleum  pofcmh  and  oir-tim  pttlegH, 

372.    Oil  of  Peppermint. 
oleum  ipenttae  HperHae. — Pfefftrniftttitt . — Ihsssee  tie  >T«^ni h*-  PefTrte 
Oickux.    As  peppermint,  Mentha  piperita,  are  designated  a 
of  botanfcaDy  unstable  species,  subspecies  and  varieties  of   mint  U 
produce  menthol  or  an  oil  possessing  the  properties  of  peppermint 
In  Europe  ami  North  america   several  varieties  are  cultivated  fox 
distillation  ol  the  oil.    The  Japanese  peppermint  is  nsuallj  not  regard 
as  beJongiiifr  to  Muntlw  pi/iwita.     It   Is  Buppoeed  to  1m?  derived  !n 
Mentha  arvenam  1).  C.  vax.  piperaaeeoa  Holmes. 

Osjq-ih  um  Preparation.    Whether  or  not   pipp.-niiii 
the  mints  need  during  the  middle  ages  can  no  longer  be 
Iil    the    oldest    German    treatise    on    Hist illatioii   the   "Liber   de  ai 
distiUandi"  ol   Bninsehwi^  of  the  yeai   loiM>,  the  followiag  mints 
mentioned  as  being  need  in  the  preparation  >>\  distilled  wai 

uipi.-tTirn.   M.   ruhiu.   M    l>:ils;n>i!cn,    M.   8&rCGn?Ca    uml    it.   enspn. 

distinguishing  beristics  are  given.    Neither  is  it  definite^ 

whether  the  kinds  of  mint  used  formerly  agree  with   those  now  in  tw 
As   far  as   known,    the   only  specimens  ol  Mentha    piperita   wl 
several  hundred  years  old,  are  found  in   the  herbarium  of  the  liriiin 
Museum  in  London.    John  Ray,'  the  English   naturalist,   had   o 
them  from  the  county  of  Hertfordshire  of  southern  Bnglan 
and  described  them  as  Mentha  pufttatria,  "paper  mint.*'    The  nmU  pr* 
aervsd    specimens   correspond    in   all   essential   characterisl 
pepperminl   which  k  to-day  cultivated  tn   Sditcham,  county  ol    - 
near  London  (Fluckiger*).    The  cultivation  of  peppermint  in  M 
seems  to  have  begun  about  the  middle  "f  the  eighteenth  centm 
whs  mi  some  importance  toward  the  end  of  the  century.    I 
however,    the  distillation   of    peppermint    oil    was    nor    noudm 
Mitcham  Nit  in  London  (Lvs»uih3>. 

The    English    peppermint    industry  reached  its 'height  about    185 
From  thai  time  on  American  competition  eaused  h  decided 

«i  Illot..rlii  pUuttuwn,  vol,  111,  |>,  284.         <i   I'nvirona  of  London,    i- 

J|   1'tinrniiioiik.Tunle,   Srcl  ad 
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;  -ii.in  iT.i.      Even    menthol    is   supposed    to    have 
almost    at  long  and  bo  have  been  used  medicinally.1     Tin*  cnltivi 
viiin-i ics  used  in  Japan  fo>T  the  distillation  of  the  "il  can  no  loi  j 

«d   back  i"  the  species  from   which  they   Iuivp  lieen  ileriv* 
differ   fruiii  the  varieties   need    in    Europe   and    America    and    in    ti 
bcteristics  are  dots  closely  related  bo  the  European  Men! 

msia  L.  unci  the  American  M.  nan&denaie  var. glabruta  Ben1 
i«i  .1/.  piperita, 

A  Japanese  outfit  was  described  by  K.  Marx-  in  1606.    Tha 
iih-nr.  however,  Is  not  the  sou vexywhefs. 

ii  consist!  of  easl  ties  with  broad  rdih  i.i,/,  //,  nv.  tv<> 

oasks  t  R)  and  coolers  1  (?).     tan  role  three  nppaiain  Lrranjged  I 

can  I-'  heated  by  a  common  Bra,     Tin-   kettles     I.  /.   ll  sre  Hnri   BUed 
water.    The  casta  H  with  perforated  bottoms  are  placed  over  bin  tWW 

with  <lry  herb  and  luted  with  rims  ol  straw  and  Bofl  day. 

I  Iiimi  placed  in  position  and  bbe  firs  started  in  l'      rhi   rapon  -nturated 
with  rolatlle  oil  ooodenee  oil  the  tower  naiface  "i  tin1  i-ninii-nx-r-  i    »tnj  ' 
in  the  cups  ft*.     Prom   here    lli«-  mixture  <n    "il  nn«l    water   p.i-s' -.    Mm 
bamboo    bvbe   /-  into   the  receiver  O.     Tie.-  Hepimiti'il    wut<T   flown    tin 
back  Into  the  kettles  A,  f,  //  and  replaces  in  pari  the  uvaporatad   wi 
BOOH  as  ill'1   water  in  C  becomes   hot  it   ie  removed   l>v   ji  bainbt) 
Sometimes  !•)'•  rime  of  the  kettles  sn 

tiraw    rlUlB.      Tins    imparts    an    Miipyr»-amat  rr   mloJ     l«>     the    oil    v 

frequently  observable  la  the  Japaaess  oil. 

Another  description  of  the  Japanese  distillation  ol  pepperm 
illustrations  is  given  bjT.  Asahiva*  which,  however,  agrooa  in  ti. 
wit  h  t  he  above. 

The  distillation  of   peppermint    oil    on  e    commercial   seals   bad 
origin  in  Wavue  Co     Ffew  fork,  in  1810.    It  was  here  conducted  oo 
small  scale  bj    individuala  and  later  also  in  neighboring  count 
L8H5  the  cultivation  nf  p'j|ijn-nniiii  wn-s  in^tm  iii  Mii'liiyall  in  St.  -I' 
Ooi  and  was  extended  to  Ohio  and  northern  Indiana.* 

For  ,i  long  time  the  distillation  was.  r lucted   in  i'op|>ei    - 

direct  beat.     In  L846  several  ol  the  larger  planters  and  distiller* 
•  i  1 1 •  ••  ■■  I   steam  distillation    with    large    wooden    atilln,   experienei 
shown   tliat    the   conditions  were  Favorable  for  this  pepperininl 
iustry.    With  the  older  atills  but   l~»  lbs.  of  oil  couhl 
M-oin  q  ch  ii  distillation  from  wooden  stills  allows  n 

latioi]  Of  75  tO  100  lbs    Of  Oil  per  Chaise  nirln.iit   irreai    inm-a-i    .n 


1 1  Phartnaeognexiv,  inwi.  i>.  7_'i.. 

»i  xiit thc-n    ii   a.  Ui-m-ii.  rn i   Niiuii    -.in. i  VAIkerl  udena    ''.    p 

•|   Jonrn.   il.   I'hnnii.   I  II 

I  .rn.     v  noc  .  .'ii,  |i     LSI, 


Oih   "f  th?   I.:lhl;ir,-ir. 
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Wherever  modem  distilling  npi'iaratu*  are  not  nsed,  two  or  ihrw  rata  are 
used  in  connection  with  amh  boiler.  Tin-  plant*  are  packed  ran  a  perforated 
bottom  which  j,  lowered  by  means.  o\  chelae  i"  within  a  short  distance  of  Che 
holt'. m.  For  purpose's  of  discharging  the  fains  bottom  merely  baa  to  be 
raised.  The  rat  is  filled  by  two  men,  one  throwing  in  the  dry  mint  whiif  the 
niiiiT  ■tanrps  it  down.  By  admitting  some  steam  trom  time  to  time,  tne  herb 
is  moistened  aoroewhai  and  in  better  condition  to  be  firmly  packed.  After  ii"1 
\:\\  is  closed  steam  is  admitted  Irom  below  until  the  hero  is  exhausted 

Tin-  renewal  ol  the  pepperminl  plantation  is:  accomplished  in  spring 
bj  means,  ol  roots  and  sprouts  of  the  previous  year's  plants.  The 
largest  yield  ol  oil  is  obtained  from  the  plants  cut  in  September. 
Formerly  if  was  supposed  thai   a  larger  yield  of  oil  was  obtained  by 

illing  the    fresh    plant.      Exjierieitre.    however,    lias    taught    thai    ii    is 

better  to,  let  fche  berb  dry  for  a  short  period.3 

nii-i'lv  several  labiates  and  composites  growing  with  peppermint 
wen^  distilled  Indiscriminately  with  the  latter  ami  produced  n  poorer 
quality  of  oil.-1  The  more  Important  of  the*i*  plants  .1  Evigwon 
canadensis  I,,.  Erecbthitea  bior&cifolia  Raf.,  Hedvotna  pulegioides  I.. 
and  Ambrosia  Bpeeiee  (ragweed).  By  more  careful  cnlti ration  and 
selection  these  have  been  largely  removed. 

Aside  from  the  early  eultivation  in  Japan,  the  Sre1  observations  «»f 
the  i-rvst.iili/.iiiion  of  menthol  From  the  oil  (peppermint  camphor)  were 
mads  about  1770  by  fiaubhis,8  by  Grlendeaberg  aboul  17*t.1  and  by 
Trominxdorff  in  1795.8  The  first  examinations  of  peppermint  oil  and 
Hunt  hoi  were  made  i»y  Dumas*  in  1832,  Blanchet  A  Si-ll7  In  183G, 
by  Walter8  m  1889  ami  by  Oppenheim1'  in  1861  and  1864, 

PsonuonoN  and  ( om.\ikh< -v..  In  the  lollowiag  list  the  conntrlss  are 
arranged  with  reference  to  tin-  amount  ol  >a'l  produced. 

America.    The  principal  places  of]  ion  are  in  the  states  ol  New 

York,  Michigan  and  Indiana  Whereas  formerly  the  stats  of  Ne«  Y<<rK 
controlled  Hie  market,  Michigan  bas  superseded  it  during  the  last  ten 

yearn   ,-iml    pi-oiliif.'s  ;il    presiMif    at     lei  i  si    four    tn    tivr   t  i  1 1 1  #  •  —   ;is    imifh.      <>n 

the  other  hand  the  oil  from  rhe  former  atnte  and  especially  that  from 
Wayne  county  with  Lyons  as  the  market,  i<  -till  preferred  qualitatively 
bo  tin-"  Michigan  or  "'Western"  oil. 


«>  I'roc.  Am.  Ptinrm.  Ausoc,  84.  p. 

ISJlj    Aimer,    DriiKKlnt.    Sept.    1SSS,    p< 

...,1  .in.,.-  1888:  Proc,  !<f.  I ,  BtUi 

i'liarin     Aswic,   186Si     I'linrni.   .Iimni., 

1 1  r .  in.  pp.  h  tad  4 

■O   PrOC    Lltl.    I'lmrm.  A.MQC.,    7,    |p. 

4+£».  —  a  in.  fount,  riuiri.i  .  ts,  p,  ISO; 
Archlr  J.  Pimm...  L92,  p.  309, 


a>  A'lvfi-w.iM-.ruin     vartl     anrum.iiTi     1 1 1 ••  n 
mins,   |i     >'> 

rell        ■    ■■.  Ann.,  l  786,  tl,  p.  1-7. 

8)  TniiiiiriHi]nrff*N  Joiirn.  il.  Plinrm.,  8,  \).  1  "_'<■. 

»i  An iijU  da  Chltn,  ci  I'i.vk.,  r,u.  p,  289 

T)  LIl-Nr'h  AiiiiiiIiti.   8,    I-      '  '  • 
--  1 1  .j.i.viii .  ::.',  ]>    288, 

ddetn.  180,  p.  850;    180,  i>.   tTfl 


Sped*}  I'-.rr 
The  largest  yearly  production  ol  peppermint  « * ■  1  ires  reached  i> 

and   STUB  distributed  ofl   follow*. 

Eastern  UScbigan.  19,000  itm. 

W^htu  -■  7!».  in. 

Korthern      -       ., 26,000     ' 

fcioutlieru      " 56,000    " 

Indiana 83.000 

\   ;il  mils     liirnlll  I.- III.IIHII 

Total ......21  I, -. 

Add   I"  <lii:s: 

St)  w  Jfork H7»000  lb 

Pol.il Lf:,l,_IIIMI    lb*. 

A--   the   result   ol  this  enormous   production   an   entirely   tmexp 

drop  in  price  baa  taken  place,  which  must  n ssarily  le  a  i  ■ 

in  the  peppermint  culture. 

The  oMcsi    and    beet    known    American    tradenaari 
••H.  (t.  Elotchkfes"  under  which  only  crude,  uatural  "ii  is  shipped 
"P.  B,  ft  i  <>.."  under  which  rectified  American  peppermint  "it  b* 
into  the  ii i.i i k •  - 1  since  1BT2      Both  ol  these  are  found 
exclusively  in    1    and   •".   1 1 ».  glass   bottles,     Largi 
An i«-rn;i it   oil  come   into   the    inarkel    in   tine  or  ; 

purchasers  ol  these  are    New   York   wholesale  houses  who    han 
in  ili.»  producing  diet  i-i.-i  s. 

Japan.    The  peppermint  oil  product-ion  originally  had  its 
the  vicinity  ■■!  Yonesawa,  but  shoes  a  few  years  has  slsi 
province    Dingo    Bitchu— both   on    Hondo  —  and   recently    also  on 
northernmost    bland    Hokkaido   (Yesol       The   largest    production 
Japan  was  probably  reached  in  L89G  with  mop-  than  22().o<Hi 
il  nil  i y  —  605  g,).     This  .in. run. u-   .u int    was   distributed    in  tb* 

dil  ii-s  ;i.s  follows: 
with  Vontaawa  ai  principal  pisi  1 ,200  pii 

Blnjn  8 800 

Bittrtin "        !"•" 

B0 

Ala 5 

lama  o                                    ...  7 

Famuhiro 

tthinaso '"            5 

Baraga "           S 

[aland  of  Bbikoho , ■•  6      ■■ 

— . 

ii'i.  2,283 

i|   I   I'kul        i""  ■  .oi  -       r,n  47'i  k,.   1   I  .  ir. 
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Here,   likewise,   the   necessary    result   un>   B    <  torn  apt  >iiclin.*>-  decrease    in 

price  and  o.  restriction  in  the  peppermint  cultivation.  The  production 
peppermint  oil  decreased  as  e  result  in  1897  to  about  1,400  piculs, 
iu  L898  to  aboql  1,000  picula.  The  principal  commercial  center  for 
peppermint  oil  in  Japan  la  Yokohama;  Kobe  ranks  next  In  importance, 
Hamburg  uas,  on  account  ol  the  splendid  steamer  eoni [ions,  be- 
come tbe  piincipal  market  in  Europe  for  Japan  peppermint  oil.  London 
and  Xi-w  YinK  urcsw-iuul  mid  third  in  importance.     Tin*  yreat  importance 

of  Bambnrg  lor  the  entire  peppermint  oomniftroe  is  seen  from  the  fol- 
lowing official  statistics: 


Import 


ISS" 


If, 


Jr. nil   tin'   United  tttatea  ami 

(he  Atlantic  Ocean -U.l'.io 

Prom  Japan  80,476 

Australia  (Mainland)....  240 

China — 

••      Groat   Britain T,06fl 

Spain 


France 


Other  import  by  water 


UMI 


Total  by  water J  72,uoo    874,170        14 


Slk.i 


Average 


480  380         14 

m>      in 

7,480        :tl 


lN'.Mi 


k. 


1H1.25U 


26 


1,200         12 


81,840 

1  '.HI 

s  uao 

200 

•210 

3  40 


542.180 
286, 1 1 0 

8,110 

222  OMO 
4.700 
SJ.95U 
1.470 


64,600    L  ,062.850 


England.  The  peppermint  culture  and  oil  distillation  have  their 
Beat  in  Surrey,  Hertfordshire  and  Lincolnshire,  in  the  vicinity  of  the 
towns  Mir.'iiMin.  Waddon,  Veal  Croydon,  Wallingtou,  Carahalton  and 
Market  Deeping.  The  total  area  under  peppermint  cultivation  in  the 
Itttcham  district!  is  estimated  at  300  acres.  About  50  acres  are  planted 
with  the  preferred,  so-called  white  mint.  The  total  production  of  the 
districts  named  is  estimated  al  about  20,000  lbs.;  statistics  do  am  exist. 

Not  entirely  unimportant  is  the  peppermint  oil  production  In  France, 
amounting  to  several  thousand  kilos.    It  has  Its  seal   exclusively  in  the 

Depnrtcment  des  Alpes  Maritime*.     The   French  oil  hi-lomrs  to   bbfl  better 
■  •■  iiiiiiMTi'inl   varieties, 

Germany.     In  German;  the  production  of  peppermint  oil  has  eon- 

siilernbly  decreased    during-    the    last     hair    decades;    in    Tlnirin^-i.i    it    has 

stopped  almost  m  (toother.  On  the  other  hand  the  peppsrminl  cultivation 

has  been  started  on  a  lar^e  scale  in  the  vicinity  of  Leipzig.     A. distillery 

equipped  frith  modern  apparatus  Is  in  the  midst  of  the  Balds  and.  by 

us  of  special  purify  in,;1  --«■>,    n   product    of  superior  quality   is 


l.i    Murk  s  2;l--   <-ih 


liln  S/irrhil   l' 

obtained     The  annual  production  baa  op  &o  t!"  pree  eded 

M€  k. 

Italy  and  Russia  produce  pepperminl  oils  to  a  rimUar  extent. 
which  •i"',>  used  almost  exclusively  for  home  consumption.  Iri  Italj  the 
article  la  protected  by  ■■>  comparatively  rwy.  nigh  impon  di 

\n  estimation  of  the  annual  world  production    of    pepparmi] 
under  Dormal  conditions,  leads  to  i  !*■<-  following  resold : 

Worth  America 0  iu  k. 

Japan  , "  T0;000  " 

England "  0,000  ■• 

France •  3,000  •• 

Germany ,,  •*  boo  ■ 

Italy - 000    • 

Rossis ••        1,800  '• 

Various  cither  countries " 

Tutu] abr.  178,000  k. 

Thin  quant  iiy  appears  to  considerably  exceed  1  he  world  demand.  Tb«* 
principal  varietif*  haw  so  dr.  leased  in  price,  that  only  a  restriction  in 
the  production  can  gradually  restore  a  normal  state. 

I 'ifii'KUTiEH.    As  already   mentioned,  the  peppermint   oiln    \ 
in    tii«-    various    fuuntrics    an.1    no1     obtained    from    a    single    tn 
apseies.    This  explains  wig  tbe  individual  varieties  of  the  oil  shi 
.i    great    diversity    in    properties   and    composition.     For    all    i 

purposes?  tl lor  and  baste  give  an  indication  of  the  qualitr 

oil,    By  these  properties  au  experienced  connoisseur  i>  able  to  distinju 
between  the  three  principal  commercial  varieties,  the  English,  American 
niul  Japanese.    Th i^  is  of  importune©  on  account  -it'  thegreai  diffen 
in  pries.    Ii  is  to  be  regretted  thai  the  origin  of  an  oil  cannot 
l^  definitely  recognised   by  a    physical  examination,  it    is  usually  • 
pletely  impossible  when  a  mixture  of  different  oils  is  mulct 

Pepperminl    oil    is    colorless,    yellowish    or    greenish-yi 
ni.  refreshing  odor  aii'l  h  cooling  persistent    taste.     I 
Buid,  inn  thickens  and  darkens  with  age 

Specific  Gravity.    Tl«>  gravity  of  the  diffen 

does    mil    vary    greatly,    Inn    the   differenm-*    are,    neverthc 
enough,  thai  sometimes  a  conclusion  as  to  the  origin  of  the  oil 
reacln'il.     Xbj  -i    <»it  is  the    dement  holate<3    Japanese 

<].'nsiiv  of  0.895— 0.905,     Tin-  sp,   gr    <>r  the   English   oil    ties    U-rweni 
0,800   felld   0.91O,   that    of  the   American    mostly  between  0.910— <),! 
With  the  German  oil  ■  sample  as  high  as  0.990  was  found. 


OUs  of  the  LabtBtM. 
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Rota  I  i  on.  To  a  certain  extent  the  rotation  of  the  different  varieties 
is  characteristic;  it  is  least  with  the  French  (up  to  — 6°)  and  greatest 
with  the  Japanese  nip  to  —i'2°)  oil. 

Solubility.  Tin-  solubility  iii  alcohol  of  various  strengths  offers  a 
good  in-  ins  of  distiniruishiiijLr  American  from  BugHsfa  and  Japanese  oil. 
Bngifeh  peppermint  oil  dissolved  to  a  dear  solution  in  8—5  vol  of  To 
p.  o.  alcohol  at  80°,    With  a  farther  addition  of  alcohol  fehe  solution 

a  rule  remains  clear,  although  sometimes  showing  a  slight  opalescence, 
but  with  a  pure  oil  never  a  separation  of  oil  drops.  Tim  solubility  of 
the  Japanese  (deinentholnted)  "il  in  Tup.c.  alcohol  is  usually  the  same 
as  that  of  the  English,  often,  however,  somewhat  less.  It  musi  b« 
remembered  that  in  this  case  a  normal  distillate  is  not  under  consider- 
ation, but  rather  a  by-product  of  fcbe menthol  manufacture,  which  varies 
according  to  the  method  employed  for  the  preparation  of  the  menthol. 
of  the  Amei-iiM n  oils  the  cheap  Western  oil  .shows  the  aami i  so lability 

as    the    English;    the    better    oil    fmui    U'aniM    (\>.,    X.   V.,    is    nol    elenrh 

so] ul il<-  iii  To  p.  r.  ahohol.  Of  96  p.  c.  alcohol,  fc  vol.  is  requisite  for 
making  a  dear  solution  with  the  latter  oil.  If  Larger  quantities  of  this 
rength  of  alcohol  are  added,  there  appears  soinetiraesj  sspeciaHj 
with  uurectified  oils,  a  bluish  OpaHseceaJSSj  which  is  undesirable  for 
purposes  of  liipna  luaimfiirture.  Acrordin<:  to  Kennedy'  this  opaJesCenoa 
is  due  to  a  decomposition  produced  by  the  light.  The  air  appears  not 
rf. ■« -i  ti H  detrimental];  in  this  caae,  as  a  long  eonfchmed  passage 

Of  the  air  tbrongtl  the  oil  did  not  give  rise  to  this  phenomenon. 
Observations  which  were  made  during  n  distillation  of  Saxon  pepper- 
mint  oil.  indicate  thai  the  oils  are  soluble  in  70 p.  C.  alcohol  when  they 
have  been  distilled  from  the  fresh,  ami  insoluble  when  distilled  from  the 
dry.  herb.  This  would  explain  the  differences  in  solubility  of  the  English 
and  the  American  oil,  inasmuch  as  it  is  known  that  the  former  is 
distilled  from  the  Freeh,  the  American  (Wayne  Co.)  from  the  previously 

dried,    herb.      Whet h.-r    or    mil    Other    iulhiei B    play    B    part,    eannot   at 

praaenl  be  stated. 

Bden.tb.ol  Separation  in  the  Cold.   The  normal  Japanese  oil  is  bo 

in  menthol,  that  even  at  ordinary  temperature  it  forms  a  crystalline 
mass  saturated  with  oil.    American  oil  solidifies  completely  in  a  freezing 

ture,  while  the  English  as  well  as  the  Saxon  oil  very  often  shows 
.  rvHtalliiie  separations  only  after  standing;  for  a  Long  while  in  the 
freezing  mixture.     As  the  two  last  oamed  oils  command  the   highest 

i»  Pi 


«»   Fro.  .  ol  the  TeXft*  State  Pliwrm.  Anhic,  1888,  p,  .'IT. 
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price,  it  follows,  that  the  amount  of  menthol  which  can  bo  separated 
from  an  oil  by  cooling,  is  not  a  criterion  of  the  value  of  a  pepper- 
mint oil. 

Color  Reactions.  Numerous  color  reactions  have  bean  wgpsjtsi 
for  the  identification  of  peppermint  oil,  of  which  that  produced  by  atMi 
is  the  prettiest  and  most  striking. 

If  6  drops  of  American  or  English  peppermint  oil  are  mixed  with  1  «.  of 
glacial  acetic  acid,  a  bine  coloration  will  be  noticed  after  several  hoar*,  wftfafc 
gradually  increases  in  intensity  and  reaches  its  maximum  in  about  34  hears; 
the  mixture  with  American  oil  then  shows  a  deep  dark  blue  with  tiaii— litri 
light,  and  a  fine  copper-colored  fluorescence  with  reflected  light.  With  tht 
English  oil  these  phenomena  are  less  intense,  often  only  a  light  blue  entoratioa 
with  a  faint  reddish  fluorescence  appears.  Japanese  oil*  does  not  show  thk 
reaction,  the  mixture  remaining  colorless. 

Slight  warming  hastens  the  appearance  of  the  reaction.  The  color  obtained 
in  this  manner  is,  however,  not  so  pure  a  blue,  but  rather  of  a  violet  shaft 
Contact  with  the  air  is  necessary  for  the  reaction.  If  the  air  be  excluded,  no 
coloration  is  noticed,  even  after  several  days.  The  reaction  is  therefore  to  he 
considered  as  an  oxidation  phenomenon.  The  reaction  is  very  quickly  prodsssi 
when,  according  to  the  U.  S.  Pharmacopoeia,  3  cc.  of  oil  are  mixed  with  1  es. 
of  glacial  acetic  acid  and  -1  drop  of  nitric  acid.  By  this  treatment  the  Jap— i i 
oil  is  also  colored  slightly  violet. 

The  cause  of  the  color  reaction  is,  according  to  Polenske,2  to  be 
found  in  a  nitrogen-free,  volatile  body  accompanying  the  oil.  The  colon 
which  this  forms  with  acids  show  a  characteristic  spectroscopic 
behavior.  The  body  itself  is  decomposed  by  light,  for  an  oil  which  has 
been  exposed  for  some  time  to  the  sunlight  no  longer  gives  the  color 
reaction. 

Other  color  reactions  are  produced  as  follows: 

A  solution  of  1  cc.  of  oil  in  5  cc.  of  alcohol  is  heated  with  0.5  g.  of  sugar 
and  1  cc.  of  hydrochloric  acid.  The  mixture  assumes  a  deep  blue,  violet  or 
bluish-green  color.8 

A  red  color  is  produced  when  some  chloral  hydrate  and  hydrochloric  acid 
arf  added  to  French  peppermint  oil.4  German  and  English  oils  are  said  to  be 
colored  light  brown  by  this  reaction. 

The  cause  of  these  color  phenomena  are  as  little  known  as  the 
composition  of  the  bodies  which  produce  them.  From  a  practical 
standpoint  but  little  importance  can  be  attached  to  these  reactions. 


t)  Pharm.  Journ..  Ill,  1,  p.  682;   III,  2,  p.  821. 

*)  Arbelten    a.    <1.    kalnerl.    Gesundheltaamte,    Berlin    (1890),    «,   p.    523.  —  Pbarm. 
Zeitung,  80.  p.  547. 

a)  Chemlker-ZeitunK,  18.  p.  264. 

*)  Archlv  <1.  Pharm.,  208,  p.  29:  205,  p.  826. 
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I'oMi'o.siTro.v     Menthol,  which  is  found  in  all  varieties- Ol  peppermint 

nil,  must  he  eonsidered  as  its  elinrurteristie  emist  ituent.  On  aCOOUOl  of 
it*  ready  crystallisation  it  WBB  early  observed  and  mpeafeedlj  invest* 
gated  by  the  older  ami  r In-  newer  chemists.  Tin-  properties  and 
ehemJcal  derivatives  of  this  interest  inc.  compound  have  bees  described 
in  detail  on  pajje  14~».  Menthol  ocean  in  peppermint  oik  tor  the 
ater  part  in  bne  free  state,  In  smaller  qnantitiee  in  the  form  of  its 
acetic  and  valerimiic  m-id  ester.  A  further  constituent  sii|  h]  k»^.'i1  [<>  be 
common  to  all  peppermint  oils  is  menthone,  which  appt  ave  been 

first  observed  by  Beckett  an. I  Wright.* 

Tli'-  formation  of  menthol  and  other  constituents  of  peppermint  of] 
during'  various  stages  in  the  development  of  the  plant  lias  U-i-n  investi- 
gated by  Eugene  Cham  hot.-'  The  oils  examined  were  derived  from  plants 
lav«- iiiffiMcnr  stages  of  growth;  the  Bnrl  m  soon  as  the  inflorescence 
appeared,  and  before  the  formation  of  flower  buds,  the  second  when  flower 
buds  wen  formed,  the  third  when  6he  floweme  were  fully  expanded. 


BefOM  tortot  I 

rlou  lit  l!i  nver. 


ImicIb. 


A  T1<T  [i  'i  iiml  i- iii   n| 
Ho  war  biiil« 


•ring 

Jilnli 


Sp.  gr.  ut  l*c  C 

(  'pi.    ml.   nl    18°   C 

Eaten  < tut  mentbyl  acetate). 

Combined    menthol 

Five  menthol 

Total  menthol-. 

Metitlione 


0,8025 
—24"  IV 
B.7  peroral 

3.9  " 
44.. -t  ■ 
47.2      " 

6.2      " 


.1  I      ll-lll  I'M, 

0.9010 

—26 

L0.&  peroral 

8.1  " 

50.8      " 

4.2  " 


to  Infli 
cental 
0.9081 
—20°  15' 
7.-"i  percent 
•• 
29.  0      " 
:ir,.H 

18.7      " 


0.9200 

-2  87' 
in. ,  percent 

8.  i-      •■ 
32.1      " 

■  inr,      •• 

L0.a    ■* 


Ii  will  thus  be  Been  that  at  the  first  stage  the  plant  yields  an  oil 
r-i.h  in  menthol,  but  containing  a  relatively  small  proportion  or  i-stits, 
and  in  which  menthone  is  only  present  in  small  Quantity;  as,  however, 

the  development  of  the  green  part*  of  the  plant  progresses,  rhe 
proportion  of  esters  increases,  and  Hits  eeteriflc&tioxi  takes  place  in  the 
Iimv.'s.  for  tlie  oil  from  t he  inflorescences  is  lens  rich  in  esters.  Menthone, 
however,  would  appear  to  be  chiefly  formed  in  the  Mowers,  where  If 
increases  dnring  the  development  of  the  mflorescenceft,  while  the  pro* 
portion  of  the  total  menthol  diminishes.  It  is  concluded,  therefore,  that. 
Si  in  the  cose  of  lavender,  eeteriflcation  is  routined  to  the  chlorophyll- 
bearfng  parts,  and  that  menthons  is  funned  in  the  Sovran  by  the 
oxidation  of  menthol. 


>  i  loam.  i'Iumii,  *.„•..  i -»7t;.  i.  p.  8. 


"-'i  ••■uiif.i.  mad.,  180,  |i.  51S. 
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The  more  recent  mvestfcations  are  always  confined  to  a  Bingfo  oil 
of  definite  origin,     Innnmueh  ;i^  1 1 u-  difference*  between  tic  ettrtoiB 
depend    without   doubt  on   a   difference   in   chemical    compositi 
result*  obtained   with  one   oil    cannot    offhand   be  applied 
For   bfeia    reason    rhe  ehemical   composition  will  have  r<»  be  di*-tu»ed 
under  each  individnel  oil. 

American  Peppermint  Oil. 
There  aretwi  ■  -  of   Vmerii-an  oil.  that  From  Wayne 4    ■■ 

Lake  Ontario,  is  New  York,  which  it*  considered  as  the  finer  oil.  and  «••»• 
cheaper  and  lees  rained  oil  distilled  la  Michigan  and  [ndiana,  in  W 

Joseph  and  Van  Huren  Counties,  and  known  as  Western  or  Michigan  oil. 
PBOPEBTIE8,     The    sp.  y.r.    .if    tin-   peppermint    nil    frmn    the    I 

Fork  lies  between  0-91  and  0.92,  the  angle  of  rotation  «d  beta 

—  2."i  and  —  MM0.    The  nil  is  rmi    soluble   in  7<>  p.  C,  but   in  ^  anil  moie 
parte  of  90  p.  c,  alcohol,  fco  a  clear  eolation.    In  <i  fn  re  it 

solidifies  quite  rapidly  bo  a  crystalline  mass,     it   containe  h 
50—00  p.  ■-.  of  menthol)  of  which  40 — 1~>  p.  c.  are  in  the  fn 
s— it  p.  e.  as  cetera.    The  amount  o!  menthone  present  is  e 

The  Michigan  on1  has  a  tees  fine  odor  than  the  prece 
the  advantage,  bbal  it    is  clearly  soluble  in  4 — 5  p.  of  10 
alcohol.     Tin*  sp.   >rr.   of    the    oils    bo    far    invi  I    varied    U-fy  -«■:• 

0.9QS  and  0.918,  the  rotatory  power  *i)  between  —18  and  — 29°.    A 
menthol    determination    ruade  on  four  nils   n-nve   tin-   follow 
Free  uuMitliol.  4H.U—  .Hi. %  p.  i-.;   menthol  as  ester,    1  ■"•    8.6  ]  :otaJ 

menthol,   48.6— 5fl  p.  c.     Two  other  nils  of  the  same  won;  as 

co  old  be  seen  from  their  low  total  menthol  content  of  32.6  and  35  S 
adulterated  1  ir  dementholated. 

Power  and  KJeber1    have  published  h  very  detailed  invt ■.-!;. 
the  constituents  of  American  peppermint  oil.    Tin- nil  had  been 
from  the  dried  herb,  free  from   weeds,  collected  in  Wayne  lounlv, 
York.    Th.-  vi.-ld  w.i.s  (M',7  p...:   s[..^ll.!H4ll;  -x„  =  —82   «•'      M 
as  ester.  1  1.1.2  p,  c;  free  menthol,   t~  ."■  p.  c.;  total  menthol,  •"•' 
Bj  distillation  from  h  fractionating  flask   the  following  frm 
obtained ; 


1  p  fco  aoo°,. a.a  |.  •. 

200—aoc  •  1    - 

a05-fll0° 8.6     " 

210—916  18.8     •■ 

916—220* 84.0     " 


-225°.. 19.G  1 

226— 280° 9.0     ■ 

230—288° 8.8 

Residue I 


IJ   rii.inn.  (Cumlm-limi,  IS,  p.   i:.7:  An-I..  d.   riwirm.,  2S2,  p.  S8S. 


On  account  of  lln-  trivMt.T  .are  tii ken  in  the  collection  of  the 
material,  ami  on  OCOOUlU  ol  the  more  perfect  distilling  arrange  men  ta, 
the  nil  had  a  much  purer  ami  more  plfiUnTMlt  odor  than  the  ordinary 
commercial  oil. 

In  American  peppermint  oil  there  have  bean  found  ho  far  no  less 
than  17  different,  well  characterized  chemical  compounds,  a  inimi"'! 
which  lias  up  to  the  present  nor  been  found  in  any  other  oil,  The 
bodies  found  can  be  here  ^ivcn  with  lau  a  brief  mention  of  their 
detection.  Pot  the  details  nnd  die  course  ol  the  analysis  the  original 
must  l>c  consulted. 

American  peppermint  oil  contains: 

1)  Aceta.ldehyde,   CHaOOH,   ;  1 1 » r .   0,044  }>■  C,   yielded  uc.lii     ,-irid    on 

oxidation. 

2)  Isovaleric  aldehyde,  (CH8H.0H.CHa.COH,  abt.  <ui4*  p.  o., 
h.  p.  1*2°.  gave  valerianic  acid  on  oxidation. 

8)  Free  acetic  acid,  CHsCOOH. 

4)  Free  iso valerianic  acid.  (CHe)B.CH.CH*.COQH. 

5)  Piuerie.2  ChiHih.  in  at  live  perhaps  B  mixture  <if  d-  and  1-piiieiic 
(pineite  nitrolpiperidine.  m.  p.  11*  .  piueiie  nir  ro|l«-nz\ ■|;iininc, 
m.  p.  123°). 

8}  PheUandmia.  CieHjs  | nitrite,  m,  p.  100  I, 

7)  rincol.  CioHigO,  b.  p.  174 — 177°  (cineol  hydrobromide.   cineolii- 

acid,  m.  p.  106°), 

H)  1-Limoueiie.  I  lolim.  (tetra bromide,  m.  p.  104° ►. 

9)  Meuthone.  Ciidl (sO.  (conversion  into  menthol). 
Hi)  Menthol  CtoHaoO,  b.  p.  215.5°. 
11)  Menthyi  acetate,  CwHi»0.G»H»0. 

12>    Menthyi  isovulerintmie.  I'liiHn.d.l  .-.H..". 

18)  Menthyi  ester  ol  an  acid  CsRiaOii  CioHieO.CgHnO. 

14)  A    lactone    Oio&lsOf,    m.    p.    2-1°,    of    I    Stale    udor.    reminding 

slightly  of  borneol.     The  oorveepoading  racy  acid  crystallises 

from  petroleum  ether  in  shining  needles,  melting-  at  98°. 

15)  Cadinene,"  rISH..,  (diehh.rM  u.  p.    118°). 
l<j>  Amy  I  alcohoL  GsHmO,  (acetate). 

17  i    Dimethyl  snlplii,!.-.'  B(CHs)s. 

Besides   these   iliere  appear  to   be   present   in   peppermint    oil    other 
hijj-ber    boiling,    unstable   sulphur  compounds,    as   during    the    middle  of 


'i   Beriebt  v.in  8.  S  Co.,  Apr.   L894,  |i    42. 

ij  i  ii-s  ..i.-i term i  bj  BaJMjr  (Pror,  VTlaooiuia  OTura.  a--h:..  LS9S,  i>.  BO}. 

■  I    liertrhi    vim    S     ,v   ■    .  .   (iLt,    1896,  p.   61, 
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the  rectification  of  the  oil,  there  is  frequently  noticed  ft 
odor,  reminding  of  putrifying  ruta-baga. 

The  presence  of  dimethyl  enlphide  in  peppermint  oil,  is  shown  as 
follows : 

From  50  oe.  of  the  crude  oil  about  1  oc  is  distilled  off, .  and  this  poand  as 
as  aqueous  eolation  of  mercuric  chloride.  In  a  short  time  the  formatkm  of  a 
•oft  skin  can  be  observed  at  the  cone  of  contact  of  the  two  liquid*.  On  aeeosst 
of  its  volatility  the  dimethyl  sulphide  collect*  in  the  first  portions  on  reetis- 
cation  of  the  oil.  Oils  from  which  the  first  runnings  of  the  rectaftcatioa  hate 
been  removed,  no  longer  show  the  reaction. 

Menthene,  CioHis,  b.  p.  158—160°,  which  according  to  Andres  and 
Andreef  *  occurs  in  Russian  peppermint  oil,  could  not,  in  spite  of  a 
diligent  search,  be  found  in  the  American  oil.  Likewise  misoccessfsl 
was  the  search  for  a  terpene  CioHie,  boiling  at  175°  and  having  tfct 
properties  of  Br&hl's*  so-called  menthene. 

English  Peppermint  Oil. 

The  English  oil,  mostly  designated  as  Mitcham  peppermint  oil,  it 
very  highly  valued  on  account  of  its  fine  aroma  and  pleasant  taste. 

It  is  obtained  from  two  varieties,  the  black  and  the  white  mint 
The  former  gives  by  distillation  the  larger  yield,  but  the  oil  from  the 

white  mint  is  considered  as  superior  in  quality. 

Properties.  English  peppermint  oil  has  the  sp.  gr.  0.900 — 0.910, 
the  rotatory  power  uD  =  —  22°  to  —33°.  Total  menthol,  58 — b6  p.  c; 
free  menthol,  50 — 60  p.  c. ;  menthol  as  ester,  3—14  p.  c. ;  menthone 
9—12  p.  c.  The  oils  of  the  two  English  varieties  differ,  according  to 
Umney,8  in  their  content  of  menthol  as  esters.  Whereas  the  oil  of  the 
white  mint  contains  14  p.  c.  of  menthol  as  esters,  the  oil  of  the  black 
mint  contains  only  7  p.  c.  The  oil  of  a  black  mint  cultivated  in  America 
had,  however,  a  content  of  12.2  p.  c.  of  menthol  as  esters,  from  which 
it  follows  that  the  difference  in  the  ester  content  is  not  decisive.  Umney 
observed  great  differences  on  fractionation  of  the  oil  of  the  white  and 
of  the  black  mint. 

Black  mint.      White  mint. 

Below  200° 5  p.  c.  24  p.  c. 

200—205° 27     "  15 

205—210° 31     '•  15 

210—215° 22     "  15 

215—220° 7     "  13 

Above  220° H     "  18 

»>  Bcrlchtf,  25,  p.  609.  3)  Pharni.  Jouro.,  56.  p.  128;  57,  p.  108. 

»)   Berichte,  21,  p.  157. 


Til--  color  n-fi.Tion  •  with  glacial  aeetie  add  Ea  less  Intense  than 
with  the  Amerirnu  oil;  according-  to  I'nnii'y  rln  intensity  of  coloration 
inaraases  with  the  amount  of  esters  present. 

Although  the  menthol  content  fouuj  by  neetylizni  km    is   higher  in 

English  oil  than  in  The  Aun-riran.   often  only  a  slight    reparation  of 

-tals  taken  place  in  the  freezing  mixture.     This   behavior  makes  it 

probable  thai  besides  mi-nthol  there  are  present  oi  her  alcohol*  (isomeric 

liquid  menthols? J   which  are  estimated  as*  menthol  in  the  acetylization 

jurt  hod. 

r<».ML'<wiTioN.  Fliickiger  ; i r  1 « 1  Power1  isolated  from  the  English 
pepperniinr  oil  two  laevogyral'-  terpenes.  boiling  at  165 — 17"'  (mixture 
mi  pinene  and  phellandrene?},  as  well  as  a  dextrogyrate  sesquiterpene 
boiling  ut  255—260°  (probably  cadinene).  I'miiey*  showed  bbe 
presence  of  phellandrene  by  the  nitrite  reaction  and  ascertained  that 
the  arid*  combined  with  the  menthol  as  esters  are  the  same  as 
in  the  American  oil,  namely,  acetic  and  Ieovalerianic  adds.  Be 
farther  determined  quantitatively  the  amount  of  menthone  pivs.-ai  in 
the  oil. 

Then-  is  mi  doubi  hut  that  with  a  thorough  investigation  a  great 
nnmber  of  the  same  substances  occurring  in  the  American  oil  would  be 
found. 

Japanese  Peppermint  Oil. 

Pkopektjkk.  The  normal  Japanese  oil  is  nt  ordinary  temperatures 
a  solid  mass  of  crystals  saturated  with  oil.  In  commerce  occurs  the 
normal  oil  [unaepar&ted),  the  crude  menthol,  forming  a  Loose  crystal 
ma>s  irryst'ils),  or  tin-  li«|iiid  oil  separated  from  the  latter  <"/7i. 

The  Japanese  oil  is  the  cheapest  of  the  peppermint  oils,  hut  cannol 
be  used  tor  all  purposes  on  account  of  its  bitter  taste.  Normal  oil  has 
the  sp.  gr.  0.803—0.000  at  34°j  solidification  point8  +17  to  +26°; 

le  of  rotation  aD—-~80  to  — 4-2°.  It  is  soluble  in  3 — 5  p.  of  70 
p.  c.  alcohol.  Total  menthol,  7<i— ui  p.  <•. ;  free  menthol.  65—65  p  i ■  . 
menthol  as  eater,   3 — 6  p.   c.     The  liquid   oil    obtained    in    the    prepur- 

i ni  menthol  has  the  sp.  gr.  0.895— O.B05,   "i>  —  —  516  bo  —85°      h 

i>  noi  always  soluble  to  a  clear  solution  in  3 — o  p.  of  70  p.  C.  oJoohol. 
The  color  reaction  with  glacial  acetic  acid  described  on  p.  643  is  not 
given  by  the  Japanese  oil,  or  only  To  a  slight   degree. 


«)  Phnrin.  Jmirn.,  III.  11.  y.  ftSOj    An  hiv  <l.    I'luu-m..  218,  f,  ---'. 
a)  Pbnrrn.  .touro..  •"<".,  \>    ISSi  57.  p.  103. 
1 1  Determined  *in  described  on  p,  187. 
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I  OMl'OKiTinx.     .Inpmiirs.-  |h-|«] >ri  iuinr  nil  wa*.  n  "'•  bj 

litv-kntt  ;iiid  Wright.1    They  found  in  bbe  Fraction   boiling  at  21t>—  - 
<n  th.'  pari  remaining  liquid  on  cooling,  a  body  CioHigO  isom. 
boraeol,  whirh  in  .ill  probability  was  menrhoue      In  the 
ni   2 4 •" — *_'">•"     tiny  sits|it'i-ri-il  n  n  impound  CroHsoO,  which,  aooordh  ; 
their  view.   was  Formed   by  the  splitting  off  of  water  from  ■'■{  molerule* 
.ii  ilif  body  <'|0HiaO. 

aCioHi«#=C*oHseO+aHsO. 
\>  i  his  Formula  is  not  wry  probable.  H  must  be  assumed 
fraction  24"» — 255°  consisted  of  impure  menthol,  mixed  with  «e* 

Saxon  Peppermint  Oil. 

The  B&XOD  peppermint  oil  i*  unsurpassed  by  all  othe 
farSetieS  in  fineness  of  aroma  and  taste.  It  is  the  highest 
th>-  pepperminl  oils.    As  its.  Mimual  produrtion  amounts  to  &  fell 

hundred    kilos,    it    plays    do    tmportanl    part    in    the   worl< 

Sp.  jrr.  o.imhi—  ii.m.i ;  ,iD=— 28  to  —83°.    The  solubility  Ea  n 

h;iih«*  us  with  Tin*  English   oil,   Bomettmes,    however,   a    uligl  steal 

turbidity    results    on    the    furth.-r    addition    of    7<i   p.    ■  ■     uhohol.      1 
menthol,  54.7— 67.G  p.  c.-.  free  menthol,  46.5—61.2  p.  c. ;  menthol 
ester,  5.7—  B.2  p.  «-. :  menthone,  15.7  p.  c.    On  cooling' a  --i  ■ 

ut ion  or  solidilienl  ion  takes  plnr.'  only  after  stnndiinr  For    seven 

Freezing  mixttire.8 

German   Pepperminl  OIL 

The  oil  distilled  in  Gnadsnfrei,  Siliria.  in  sin  all  u  mounts,  b 
the  best  peppermint  oiti  and  is  similar  in  its  properties  to  the  Savon  nil 

I  nun  the  refuse,  not  suitable  For  medicinal  purposes,  of  the  pe 
mint    plants   coltivated    in    Cfflleda,    Ringleben  (Thurimria)  and   otl**r 

pi. -.  .in  "il  "i    inferior  quality,  accompanied  by  an  unpk 

mint-like  odor,  is  obtained.    Sp.  ar.  0.899—0.930;  •iG  —  —  27  to  — 33t*. 
Tl il  is  usually  nut  soluble  to  B  clear  BolutioD  in  70  p.  c 

r  re  m  b    Pepper m  i  d  t   Oil, 

The  [>ep]iermtnt  oil    produced    in   southern    Prance  appear- 
principally  used  in  Prance  it*-]f.    It  distinguishes  itself  by  a  high  sp 
ami  low  rotatory  power.    Sp.  gr.  0.91H— 0.920;  «n=  — 5°54'  to  -  ! 
A   Ham  pie   investigated    wan   not    soluble  in    70  p.  c.    alcohol. 


.mi.  riii-iu.  s.....   18TS  Jahreab,  r.  Chvin.,  1*7':.  p    SOt 

*>  Uerlrht  v.m  n    A  ' 
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imntiiui  4:1.7 — to  p.  c;  free  menthol  S5.7— 39  4  p.  ••_;  esters  7.1— lop.  1  -.: 
meuthoue  8,8 — ft.6  p.  c.  The  acids  combined  with  the  menthol  are  the 
snine  as  those  in  the  American  and  English  oil.  namely,  acetic  and 
isovnlerianie  add.3 

Charabot,1  together  with  C.  Ebruy.  has  studied  an  intere&ting 
t-hnnge  in  the  inflorescence  of  Mrtith.i  piperita,  which  is  known  to  the 
cultivators  and  distillers  of  sunt  h-western  Franc.-  as  Mmth?  IuisH'ujuAi: 
This  variety  of  Mentha  jtijteritti  shown  besides  the  normal  inflorescence 
also  some  which  appear  like  racemeSj  similar  bo  the  ipflonjBceiice  of  the 
basilieum  after  the  petals  have  fallen  off.  These  Changed  SAOOtfl  do  not 
blossom:  but  rather  up|>ear  as  though  carrying  seed,  although  in  their 
place  are  found  only  bunches  of  leaves.    A  microscopic  examination  of 

B  Section  through  the  bast-  of  the  changed  sprout  lias  shown,  thai  the 
change  is  brought  about  by  the  sting  of  SJD  insert,  Tin-  oil  obtained 
&dm  this  changed  plant  has  an  unpleasant  odor  and  distinguishes 
ItSelf  from   the  normal   oil    hy    a    higher   Bp.   gr.    mid    rolatory    power,   mh 

well  as  by  the  lower  content  of  menthol  and  menthone.  For  such  an 
oil  were  determined:  ap.  gr.  0.924  at  lfi^j  oq  —  4-7°;  esters,  n.j  p.  c; 
total  menthol,  H  p.  <•.;  menthone,  8  p.  ft 


Russian   Peppermint    Oil. 
The  Russian  peppermint  oil  likewise  plays  no  part    in   the   world's 

marker,  and  like  the  French,  to  principally  distilled  for  boi ■onsnuiption. 

Sp.  gr.  0.905— 0.910;  &n  =  —17  to— 22°.  The  amount  of  total  menthol 
determined  in  a  single  rase  wis  50.2  p.  c.  [free  menthol  48.8,  menthol 
as  ester  8.4).  rrystallimtion  took  place  only  after  standing'  for  ii  long 
while  in  the  Freezing  mixture.2 

Russian  peppermint  oil  has  tteen  investigated  by  Andres  and 
Andree!'.'1  Besides  menthol,  it  contains  dextrogyrate  menthone,  probably 
a  mixture  of  both  optical  modifications,  in  which  the  dextrogyrate 
modification  predominates.  The  fraction  158—160°  gave  on  analysis 
numbers  which  Indicate  a  mixture  of  a  hydrocarbon  CioHu  with  a 
terpeue  (pinene?).  The  authors  therefore  ftSBMPS  the  presence  of  8 
mentheue.-*  which,  however,  they  were  umiblc  to  Isolate  in  B  (rare  form 
The  fraction  17-i — 17.V  contains  1-limonene  (tetrn  bromide,  in.  p.  102* 
nitrosochloride,  m.  p.  lo:J°,  dichlorhydrate,  m.  p.  49.5—50 


i>   Hull.  Boe.  clilm..   lit,   19,   |>     117- 

9)   Tlerii-ht  v.«n   S,   fl   CO.,   A.J>r.    is-..;.,  ,,    ~n:    1 1 > | ,!.-■■■ ,   A|*r.    IHSfl,  p.  85. 
■)    BeHehte.  2J>.  p.  SOS;    F'lau  m    Ztwli.  f.   RiiM.,  20,  p.  341. 

'      Tin-    in-Mi  i  hi i ■  1 1 ■  - .    '  'iiilliHi    rraulMnjf   by   xpllttloK  «»"    water   Irani    menthol,   liolln  at 
167—1,  s 
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Italian  Peppermint  OiL 

The  oil  distilled  in  the  provinces  of  Piemont  and  Padua  is  not 
exported,  at  least  not  in  appreciable  quantities.  8p.  gr.  0.911—0.936; 
aD  =  — 18  to  —18°;  b.  p.  195—222°.  In  a  freezing  mixture  none  or 
only  a  slight  menthol  separation  takes  place.  Total  menthol,  44.1—46.6 
p.  c;  free  menthol,  86.7—41  p.  c*  menthol  as  ester,  5.6—7.4  p.  c 

Bohemian  Peppermint  Oil. 

An  oil  distilled  in  Bohemia  had  the  following  properties:  sp.  gr. 
0.905;  an  =  —27°  22'.  Soluble  in  70  p.  c.  alcohol.  Total  menthol, 
59.9  p.  c;  ester  menthol,  8.7  p.  c;  free  menthol,  51.2  p.  c1 

Chilian  Peppermint  Oil. 

An  oil  distilled  in  Osorno  (Chili)  of  the  sp.  gr.  0.916,  bad  s» 
intense  odor  of  pennyroyal.* 

Reunion  Peppermint  Oil. 

An  oil  prepared  on  the  island  of  Reunion  had  an  odor  mow  of 
lavender  than  of  peppermint.  With  iodole  it  gave  Hirschsoha'a  caxol 
reaction,  had  the  sp.  gr.  0.887,  the  rotatory  power  «i>  =  —  6° 9*,  sad 

was  soluble  in  4  p.  of  70  p.  c.  alcohol. 


Examination.  For  the  detection  and  identification  of  the  nnmerous 
adulterants  of  peppermint  oil  it  is  necessary,  above  all,  to  determine 
the  physical  constants,  as  by  them  the  attention  is  called  to  grosser 
adulterations  with  alcohol,  turpentine  oil,  and  other  volatile  oils.  For 
distinguishing  the  different  varieties  the  solubility  determination  io 
70  p.  c.  alcohol  is  very  useful.  All  peppermint  oils  are  soluble  in  equal 
parts  of  90  p.  c.  alcohol,  but  only  a  part  of  them  form  clear  solutions 
with  70  p.  c.  alcohol. 

The  U.  S.  Pharmacopoeia  requires  that  peppermint  oil  solidify  at 
—  8  to  — 20°.  If  American  oil  is  allowed  to  stand  in  a  good  freezing: 
mixture  of  ice  and  salt  until  thoroughly  cooled,  and  then  a  small 
crystal  of  menthol  added,  it  will  crystallize  in  a  short  while  to  a  solid 
mass.  With  English  peppermint  oil  a  good  menthol  separation  usually 
takes  place,  but  as  a  rule  it  does  not  solidify.  The  behavior  of  the 
other    oils    in    a    freezing    mixture    has    been   mentioned   under  their 


>)  Bericht  von  S.  &   Co.,  Apr.  1S«>C.  p.  50. 
2)   Bericht  von  S.  &  Co..  Oct.  1894,  p.  75. 
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description,    American  oil  haw  been  repeatedly  found  in  the  market  from 
which  -i  pan  of  bhe  menthol  had  been  removed;   the  Holidifh.it  i>n   I 
is  Therefore  of  importance  for  this  variety.     With  the  English  oil   the 
-•|i;ir.itiim  of  menthol  t«  hardly  profitable  us  tin*  nil  emnmnnds  a   higher 
price  than  menthol. 

-in mli  ;ts  adulterations  with  other  oils  dei-tva.se  the  menthol 
Content,  a  quantitative  menthol  detenu  in.-it  Ion  is  often  of  gresl  value. 
\r.ording  to  Power  and  Kleber  the  method  in  as  follows:1 

90  g,  of  peppermint  oil  aw  bested  bo  boding  with  SQg.  of  aleohoUo.  normal 
soda  solution  tor  normal  or  \  normal  potass  a  solution)  for  about  an  hour,  in 
a  flask  provided  with  a  reflux  condenser  ( fig.  ">t>,  p.  Ib-l).- in  order  bodecomp 
the  menthol  enters.     LftereooHng,  hhe  nnoonsnxned  alkali  ie  titrated  back  with 
normal  Bolpfaurfc  ncid,  using  phenol  pbthaSela  an  Indicator.    The  saponified  oil 

peatedlg  washed  with  mucli  water  ami  then  heated  with  an  equal  volume 
oi  •flarinl  ;i  ■  H'  a- i'l  and  J  %.  of  anhydrous  sodium  acetate  in  a  flask  proi 
with  n  glnss-prouitd  till"-  <-<>inleuaer  Ithj.  5T,  p.  186).  Altar  cool  in?;,  tin"  "il  in 
washed  several  times  with  water  ami  dilate  soda  eolation,  dried  with  calcium 
chloride  and  filtered  B— 10  g,  qj  tbie  oil  are  then  saponified .  as  described 
above,  with  SO  oc.  oi  iii'-oiiuijr  normal  soda  solution  and  the  excess  ol  alkali 
titrated  hack. 

Bacb   iv.   of  flif  normal  BOda  solution  ciirresponrls  tuMl'iti  n.  oi   ini'ntliol  or 

of  ni'-ittliyl  nt'-iaii-.    in  order,  therefore,  to  obtain  the  percentage  ol 
i liol  in  ill*' original  oil  (not  acetylized.  our  freed  from  ester)  ii    is 
m  dedud  0.043  k.  (the  difference  between  D.lSfi  and  0.198)  for  miry  oc  of 
normal  ulkali  consumed.     Ii,  e,  a,.,  s  d*.  oi  aoslwlissd  oil  require  n  ee.  ol  normal 

soda  solution,  the  total  menthol  content  P  (fi said  ester]  oan  be  calcula-ted 

according  to  the  following  formula: 

jiXloli 
~«-|«X  0,0421 

The  result  than  obtained   does   not  exactly   the  menthol   content, 

inasmuch  as  it  is  H.sHiiiiicd  ior  purposes  ot  calculation  that  all   the  menthol  is 
present  SS  acetic  ester  whereas  some  of  it  in  combined   with   borealerianii-   a<  id 
The  result  iiur  error,  however,  is  so  small  that  it  can  be  disregarded. 

The  amonnl  oi  nienthone  is  determined  in  the  following  man  near: 
After  the  menthol  content  has  been  determined  with  a  part  of  the  e-aponitu  il 
oil.  another  part  in  diluted    with   twine  its  volume  of  alcohol  ami    boiled  for 
-.iiiir  t i in»-  with  metallic  sodium.    Thereby  the  raeuthone  in  redurvii  ta  rnenr-hol 

which  ran  !«•  assayeil  as  described  above. 

373.    Oil  of  Spearmint. 

oli  ium  Mentha*1  Crlsnae.—  Krauseniiuznl.  —  RbMMnm  do  >l  rutin-  frcpae. 
« Miuu.v   and   PkEiMftATION.    Distinction  is  made  between  three  kinds 
of  spearmint  oil.  American,  German  Bind  Russian.    Tin*  American  oil  is 

ii    rnnriri.    i:<iiiii*rhiiii.   13,  jf,    IS3, 
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distilled    in    New   York   and    Michigan    from   the  fresh    herb   of    Sfrnthx 
rirUlit*  L.    The   herb  is  cultivated  to  ;■  not   inconsiderable  extend  a» 
much  us  1,2,000  His.  of  oil  being  obtained  in  bhe  two  states  mamtioa 
In  England  (Mitahara)  also  soma  oU  is  distilled  from  ili>-  B&mf 

The  Geriiinn  oil    is  distilled  in  small  amounts,   in  Thuriugi 
trhere  spearmint  is  cultivated  for  medicinal  purposes.    The  wa 
in  bbe  process  of  drying  is  used  For  this  purpose.    The  plant  cultivated 
is    tin'    Minthii  rrispu  L.  which    is   regarded   as   a  cultural   variety  of 
M.  :u/nuTir;i  1...  whereas  .1/.  viridia  L.  is  probably  b  cultural   variety  of 
M.  silveattie  L.2 

Tin*  botanical  source  of  the  Ruaaian  oil  is  not  known. 

PBOPKBTUBS.       AliHT-ii;in    ulnl      <rrnn;ili     s|hm  llnti  1 1      nil      rr*Nt-lidil>< 

other  so  closely  thai    no  distinction  is  made  in  commerce.    T: 

;i  '"  retlowish,  or  greenish-yrilow  liquid  and  posses  ■  hat- 

ii-iir.  penetrating  and  di  We  odor  of  spearmint.    With  age 

and  upiiii  i'X|>hsiiiv  to  the  air,  the  oil  Utuiih-s.  viseid  and  darker. 

The  American  ml  has  a  ap.gr.  of  0.020— 0.940 and  «&=— 86 
It   is  aolnbifl  In  equal  parte  ol  90  i>   c,  alcohol,  but    the   aotuttoi 
rendered  turbid  upon  the  addition  of  more  solvent.    An  oil  distilled 
Fritesche  Bros,  bad  somewhat   different   properties.    Th*-  spearmint  had 
been    cultivated    OO    the    Factory   "rounds  at    linrlVld.    N.    J       Mid    was 
just  in  bloaaom  when  distilled      The  yield  waa  0.8  p.  >•,     The  oil 
a   sp.   gr.   of  0,980,    consequently   higher  than   that    of  ( 
oils;  *o=—  42*80*.    The  odor  was  quite  differenl  From   tba 
coinuieivin)    oil,    nor    at    all    tiiinly    or    pennyroyal-like,    bi 

distinctly  of  oarvone,     Dpoi bobating  tin-  aqueous  diatiUati 

slderable  amount  of  oil  heavier  than  water  was  obtained.     It  \e 
rlmt  in  the  distillation  oi  tii"  commercial  oil  a  part  of  thia  heai  j 
tost,   rims  accounting  for  the  lower  specific  gravity.1     After 
harvest  toward  the  close  of  July,  a  second  waa  made  earl] 
The  yield  From  the  fresh  herb  was  only  0.18  p.  c,    The  odor  ol 
was  less  deiii-.-ue.  its  .s|i(Tiri.  gravity  and  rotatory  power  wei 
0.961   and  an  ——  87  -jo'.     Nevertheless,  this  oil  was  still  heavi 
t  In- 1  oinmercial  oils, though  no  fraction  was  obtained  heavier 

FJoicPoarnoH.    According  to  Kane4  the  oil  of  Mentha  riridis  if 
posed    to    contain   e   cryatalline   ronstituent,    i<nt    none   o 


lianaMOfiuMte,  Brd  wk,  i».  797.      Bm  rIm  p   i 

I     I'm        \|ir.    IS!-:,    p.    4\K 

«      i.-uru.  f.  | > r/k k t    i  h*iu..  15.  p.  168;  Mcblg'a  Aunnlen.  ru    |i    jsi; 
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Investigator!  observed  men  b  substance,  Gladstone1  Found  c&rroue  in 
SpeaRUHlt  oil.  With  sulphuretted  hydrogen  he  obtained  a  solid  Com- 
poond  which  upon  treatment  with  alkalfefl  yielded  an  oil  of  the  com- 
i i,. -iiii. ii  ("inHuO.  This  turned  the  plane  of  polarized  light  Bfl  Ear  bo 
i  Em  Wr  .-is  dill  carvoae  turned  it  bo  the  right.  Gladstone  gave  to  this 
substance  the  inappropriate  name  of  menthol. 

From  German  spent-mint  oil  Fliickiger3  in  ls7."»  obtained  1-earvone 
of  hov  rotatory  power.  Beyer, s  mi  the  other  hand,  found  in  1883 
that  the  angle  of  rotation  of  the  rurvone  of  the  German  ■  ■  i  1  is  as  great 
as  thai  of  carvone  from  dill  and  caraway  oils.  The  amount  of  earvone 
in  spearmint  i»il  was  determined  by  Srhreiner  and  Kremers*  as  58  p.  c. 
According  to  Trimble fl  spearmint  oil  eontains  a  terpene  boiling  at 
160—167.5°,  according  bo  Beyer  a  laevogyrate  hydrocarbon  trailing  at 
168—171°.  Briihl"  concludes  from  the  statements  of  CHadstone  that 
d-piin'iH'  is  present.  According  to  Oilman'  the  oil  contains  l-thnom 
and  probably  1-pinene.  To  which  COUSUtueat  the  oil  ou<  s  iis  char- 
acteristic odor  is  not  yet  known. 

Russian  spearmint  oil  in  reported  to  l»e  distilled  in  large  quantities 
i. nr  it  is  principally  consumed  in  Russia.  It  differs  from  the  American 
and  Herman  oils  by  its  stnle  odor  reminding  but  8lijfht.lv  of  spearmint. 
Bpetffic  gravity  and  optica]  rotation  are  mueh  lower  than  of  the  first 
two  varieties,  viz.,  0.888 8—0JS85i  «u==— 28*12'  at  17'-'.  The  oil  under 
examination  gave  a  clear  solution  with  :J  parts  of  7')  p.  c.  ah-ohol  and 

had  a  saponification  number  of  25.9.  It  was  shown  bo  riiiisist  oi 
50—60  p,  c.  of  1-linalool."  Fraction  196-200°,  with  *D  =  — 17°»7' 
at  17°.  upon  oxidation  yielded  citral  (eitryl-;-naphtho  dnoboninic  arid. 
in  P.  i!iT°i.  Fraction  170-175°  («u  =  - 24° r.-n,  which  constituted 
aboul  20  i».  «■.  o\  i  he  oil,  yielded  bhe  indole  reaction  (iodole-dneoi, 
in,  p.  1  l."l°)  for  eineol:  and  also  yielded  a  nit rosoddoride  melting  a1  100 
thus  indicating  bhe  presence  of  Hhnonene.  The  highesl  rrBction  yielded 
eiiivone  hydroeulphid.  melting  at  210—211°  ([«]D  =  — :iii  o'.  m  17 
and  in  .~>  i>.  c  chloroform  solution).  The  amount  of  l-carvonein  Russian 
spearmint  oil  is  estimated  at  5—10  p.  c. 

The  difference  between  American  and  German  spearminl  oil  on  Hie 


I)  .Imirii.    Chi-iii.    Boc,     25,    p.    1; 
Jatire*b.  f.  Chera..  1871'.  p.  sic. 
■)  Bariefate,  s»,  p.  47s, 
»)  Arcblv  A.   flmrtii.,  221,  p.  288. 
4)  Fhnriii.  Review,  14.  p.  944. 

Am.  .I«iirn.  Phariii...  ."i7,  p.  484. 
*>    Herichte.  31.  p.  156. 


f|   Pruf.    Witt.    I'd  mm.   Anoc,   18S8,   p.   S3. 
Them    o.Iho  seem*  to  be  an  alcohol   OgjHifO 

present  jim  lmilinlc<l  b.v  (lie  f'liCl?  tiimpound 
ami  Hiinl.rHlH  of  Hit  regenerated  oil.  Unpub- 
llxht'd  reau'lta  ol  I,.  Sumner.     E.    K. 

-\  iicrithi  ran  B,  1  I  a.,  \\r.  VW99,  p.  2«. 
•y  nerfchi  rem  s.  &  Co.,  Apr,  latis,  p  28 
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one  band,  and  Russian  oil  on  the  other,  lies  principally  in  the  H—lonl 
content  of  the  latter  accompanied  by  a  small  percentage  of  carvooe. 

Examination.  For  the  detection  of  adulterations  Kramers  aid 
Schreiner 1  suggest  the  carvone  assay  of  the  oil  according  to.  the  method 
previously  described.*  As  principal  adulterants  eedarwood  and  gurjm 
balsam  oils  are  taken  into  consideration.  Both  of  them  have  abost 
the  same  specific  gravity  as  spearmint  oil;  both  are  also  laevogyrate. 
Individually  these  oils  can  be  added  to  the  extent  of  10—15  p.  c,  com- 
bined however  in  much  larger  .quantity  before  being  detected  by  tat 
determination  of  physical  constants.  To  determine  the  carvone  contest 
of  oils  thus  adulterated  is  not  leasable  because  the  boiling  points  of 
carvone  and  the  sesquiterpenes  are  too  close  together.  The  oxune 
method  alluded  to  above  also  yields  results  that  are  too  low.  This  * 
attributed  to  the  circumstance  that  the  sesquiterpenes  when  dictated 
with  water  vapor  carry  some  of  the  carvoxime  over  and  retain  it  is 
solution. 

.  Qualitatively  the  presence  of  the  two  adulterants  can  be  ascertained 
by  Wallach's  sesquiterpene  reaction  (p.  124).  The  test  is  made  with 
the  oily  distillate  obtained  in  the  carvone  assay. 

374.    Oil  of  Watermint. 

The  dry  herb  of  Mentha  aquatica  L.  yielded  upon  distillation 
0.34  p.  c.  of  volatile  oil  of  a  yellowish-green  color  and  pennyroyal-like 
odor.*    Sp.  gr.  0.880;  «D=— 2°  14'. 

375.    Oil  of  Mentha  Arvensis. 

From  the  dry  herb  of  Mentha  arvensis  L.  0.22  p.  c.  of  oil  wa* 
obtained.    Sp.  gr.  0.857;  «D  =  —  2° 44'. 

376.    Oil  of  Wild  Mint. 

Mentha  canadensis  h.,  which  grows  wild  in  North  America,  yielded 
upon  distillation  an  oil  of  reddish-yellow  color  the  odor  of  which 
reminded  of  pennyroyal.  The  yield  from  the  dry  herb  was  1.23  p.  c* 
Sp.  gr.  0.943  at  15°,*  0.927—0.935  at  20° ; «  «D  =  + 16°  11'  to  +  20°32'. 
It  forms  a  clear  solution  with  twice  its  volume  of  70  p.  c.  alcohol.4 

According  to  Gage,5  the  oil  contains  pulegone,  the  presence  of 
which  was  determined  by  means  of  the  bisnitroso  compound  suggested 


t)  I'harm.  Review,  14,  p.  244.  *)  Berlcht  von  S.  &  Co.,  Oct.  1898.  p.  43. 

a)  See  under  caraway  oil  p.  554.  »)  Pharm.  Review,  16,  p.  413. 

»)  Berlcht  von  S.  &  Co..  Oct.  1889,  p.  55. 
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Baeyer.    Th-'    melting   point  of   the  compound,  not    mentioned  by 

Baeyer    if-  si. .7-.     I'„.,i,|,>   |.iil.iii.ii-'.  this  oil  contains  Kiiinll  amoiin: 
I  hymcd  or  carracrol. 


377.    Oil  of  European  Pennyroyal. 
Oleum  MViitliiu-  Pulcurii.  —  Poleiiil.—  Essence  tie  Pouliot. 

Oiauix  and  History.  European  [icnti vinyal  (Ger.  Polei)  is  derived 
from  Mentha  pniegium  L.  [Pulegittm  potato  Mill.)  or  Its  hybrid 
v.'iriiM i4'.<*,   and    hi  used   medicinally   since    fcftui  middle  agee  and 

poseiblj  earlier.  TIih  distilled  Oleum  pufagii  b)  mentioned  in  the  price 
Ordinance  of  Frankfurt  fur  1.7x2  and  appears  to  have  been  used 
tnedicinally  like  the  plain  and  ha  disnlle.j  water  in  the  sixteenth  and 
Bsrantaentt]  centuries. 

The  eonniien-ml  European  oil  .if  pennyroyal  la  distilled  in  Spain, 
southern  France  and  Algiers  from  the  Fresh  barb.  The  BpaniaB  oil  la 
Farored  on  account  of  its  greater  purity,  whereas  the  nil  From  the  two 
oi1m-i  countries  ie  toes  reliable  on  acoonni  of  being  freqnently  adntterated. 

Propebtien.     European  pennyroyal  oil    is  of  a  yellowish  or  reddish- 

yello»  color  and  oi  a  afcrong,  aronatio,  inimy  odor.  Sp.  gr<  &.980— 
n'.niO;   oeq  s  +17     to    +28°.      It   forms  a    dear  solution    with   2   and 

•  parts  ol  Til  p.  a,  alcohol,  Inasmuch  ae  the  addition  of  turpentine 
oil  i-Hii.i.a-s  t>be  oil  Lata  aolobte,  titm  best  ia  a  valaable  one.  Turpentine 
•  Mi  also  lowers  the  boiling  temperature  and  the  specific  gravity. 

Composition.  Bnropean  pennyroyal  oil  has  a  boiling'  temperature 
ol  limited  range.    Dp  to  212"  about  B  p.  o.  pass  over;  the  bulk  of  the 

abt.    BO    p.   c.,    distills    ovw    between    212—21(5°   ami    enusists    of    a 

ketone,  CioHiflO,  earned  pnlepaie  by  Beckmann  and    Pleieener.1    The 

properties  ami  derivat ives  of   Ihie   Compound,  whi.li    boils  at  321—232 

vvl'ien  pure,  are  described  on  p.  16&. 

The  oil  exa mined  by   Kane-    in    lK-'i'.i    .-annot    have    been    a    pure  oil. 

.  1 1 1 - 1-  can  'he  Fraction  ln:i— ind  .  the  eomposit.ion  of   which   agreed 

with    either    of    the    formulas    CtoHinG    Of  QukHtaO,    have  ..insisted    of 
^one. 

Russian   Pennyroyal   Oil. 

The  only  reference  concerning  this  oil  is  by  Buti.-inu  ;p   in    is." 4 
Ae.ording  to  him  it  is  distilled  from  the   herb  of  Pulegium  miri.-uirhtim 
Clans,    growing    on    the    steppes    <>|    southern     Kus-ii. 


>  I   !.i>  I'is-  .»  Aunalen,  9S£.  p.  1. 

'I    Lleblg'u  Aimnlan.  89,  p,  28«;  Journal  f.  prala.  Chem..  13.  |»-    fcSOi 

a  J  JftNre.-li,  t.  n. -in U\    1H.-.4-.  p.  59-4. 
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Barspta  and  Aatracbaa.    Sp.  nr.  0.064.    It  begine  to  boll 

imlk  ooming  over  at  227°.    It  has  tin'  composition  CjeHxaO  and  pre* 

suaialilv  r. insists    ]irinri|.Mllv    |  »f  pulejruti'  . 

378.    Oil  of  Patchoaly. 

Oleum  Folienmi  I'alchouli.  —  Putrhouliiil.  —  Essence  de  Patchouli. 

•  iitn;i\  ami  I'kki'akation.    Genuine  patehonly,  Pagostemon  \ 

I'rll.'f.    i>   cull  iv.Mti'.l    lU'iiLK-ijKiHv    in    the  Straits  Settlements,   in 

i i.l so  iii   tlii'  i >r- >vi til -i'  \V>'ll.-sli'v.      It    is  either  directly  distilled 

.- 1 1 ■  1 1  brought  into  commerce  From  Singapore.    Comparative!}  iitri«-  h«-rU 

is  produced  on  .Mauritius  and  Iti'uniun.1    At bempte  to  cultivate  i>   b 

I n    made   in    Paraguay.-    also  on   trlif-    Wesi     Indian    islands    I'-anr 

Guadeloupe  and  \lMi-rinii|iu\    No  appreciable  amounts,  howen 

be  produced.    Formerly  a  conmderabla  amount  of  the  di 
supplied  by  Java,  burf  in  recenri   yean  this  source  of  supply   ' 

uiir  .'iiriv.-ly.    The  botaniral  origin   o)  the   plant    from    Java    IB   im: 

kinuvn-8 

The  drug;  shipped   from   Calcutta  and   Bombay   is   of   poor  quati! 
'•i iinainiiiK-  a  targe  Euuounl  of  stems  and  yielding  an  inferior  distill 
The  herb  cultivated  in  Assam  (Bilbet  and  Shasta  mountains 
tin in  Mh 'rotaena  eymosa  Prain*  {Plectrojtthus  patchouli 
probably  enters  commerce  vin  Calcutta.    This  would  explain  I 
of  this  commercial  variety.     Whether  the  barb  d  from   Boml 

is  derrred  from  Pagostainon  juifrhnu/i  is  nor  known. 

Concerning:  the  cultivation  and  the  distillati I.  fish 

pore  makes  lln-  following  report:8 

" ■Tin'   variety   ideated   for  cultivation   in  known   locally   as  Uhehim    W'uvst. 
which    wns  originally   obtained  from  a  small   island  s«»ijtIi  ui    Pi  tftti 

Hliio  (probably  one  of  the  IMndiogB).    Tin*  «oil   mofll   mutable  is  b    rather  atifl" 
day,  containing  only  a  small  iierceutafje  of  silica.     Land  of  thin  deea 
iiniiii]  near  the  coast  (coataining  traces  of  marine  deposits),  and 
rOWl  of  1  0?  5  feet  apart.     The  plants  an*  propagated    by   cuttii 
tin*  i»|n'ii  nir   which,   until   routed,  are  sheltered  from  the  sun  by   p 
nut  shell.     The  harvest   is  made  in  dry   weather,  hum    when    the  sun    lm-     Intwn 
up  the  den    from  the  lenvi-n     tin-  topH  and  green  parts  <>f  the  plant    nr»-  takm 
nil.  rejecting  all  yellow  and  decayed  leaves,  and  as  much  as  pnH*d>l«'  i  ; 
siniiv     Tin'  se]ii«ied  parts  ar«-  then  dried  in   the  shade,  under  large  sheds  !•» 
the  sun   would  draw  mil    the  perfume),    ami   l<i  ensure  evenni 
spread    mi    bamboo    racks,    allowing    the  air   tu   pem-tni 


M  Borfeht  von  S,  *  0o„  Oct.  1890,  p.  36. 

....i  a  •  Co.,  Dei  iatf,  p.  124. 

•  i    rhnrni.  Joiini,  IS,  p.  398. 


*)    Mtrlrhl  von  S.  *  r„.   A,.r    1--7,  p.  JV 

nhlB       ol     I  .  . 
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Daring  this  process  they  are  frequently  turned  over,  and  when  no  far  dried  as 
to  leave  just  mifHcierit  moisture  t«  permit  of  a  alight  fermentation  they  are 
piled  iti  heaps  und  allowed  to  li-at  gently:1  after  this  they  arc  again  spread 
out  ami  dried  —  hut  not  to  absolute  dryings  —  ami  are  immediately  distilled. 
The  addition  of  about  25  p.  c.  of  the  wild  herb  ftlwlmn  ihitmi  in  said  to 
inorun—  the  fragrance  of  the  oiHtillaU  The  distillation  is  effected  by  (WMfng 
stfiirn.  ypi.rrni-'.l  m  .-i  nailer  apart,  through  tin  hWP  n  the  stills.  The 
pressure  of  itocun  is  uot  allowed  to  rise  above  20  lbs,,  the  yield  under  these 
conditions  being  about  %  oz.  |ter  pound  of  leaves',  by  high -pressure  ateaui  the 
yield  would  be  a  link  increased,  but  rank  in  tpiality.  The  at'illa  are  sometimes 
jacketed,  and.  by  pumttg  a  separate  current  of  a  team  into  the  jacket  condeu- 
m.-i  iiini  in  the  body  of  the  still  at  the  com  mend' me  tit  of  the  opinition  in  avoided."2 

The  bulk,  however,  of  patchouly  oil.  which  is  used  exclusively  for 
perfumery,  is  probably  din  tilled  in  Europe-  With  the  perfect  equipment 
there  in  uee,  the  yield  is  as  high  ua  4  p.  & 

The  purchase  of  palvhouly  herb  require*  considerable  care  inasmuch 
as  it  is  frequently  adulterated.  The  must  common  adulterant  is  the 
leaves  of  Ocimum  husilicum  L.  var.  pilosum  (Family  L&bl&t&e)  known 
a*  Ruku  by  the  Malaya.  The  peculiar  odor  of  these  is  lost  entirely  in 
lie'  presence  of  pntdionly  leaves.  Frequently  rlie  leaws  of  I'rfim 
lob&tS.  L.  var.  siumitH  (Family  MaJf&eoae)  Ore  BlftO  f« oirnl,  which  are 
called  Perpulut  by  the  Malays.  It  is  a  weed  common  in  cocoaaat 
plantations.  Other  adulterants  are  the  leaves  of  Fh-cf  run  thus  t'ructi- 
t-osiis,   of    Liiy.itfru    ulhifi    and    of    I'uvtmiu    wvkleirii    (  I'nsi  hkis :1 ).       In 

addition  to  these  Foreign  herb*,  which  sometiniee  make  up  BO  p.  >•■  ol 

the  bales,  as  much  as  ."in  p.  o.  of  sand  and  earth  and  up  to  85  p.  c.  of 
moisture  have  been  found. 

Properties.  I'ntchouly  oil  is  a  yellowish  or  greenish-brown  to 
dark  brown  liquid  Iron  which  crystals  occasionally  separate  upon 
Standing.  The  odor  of  the  oil  is  exceedingly  intensive  and  persistent. 
Sp.  gr.  of  pure  oils  distilled  in  EhiropS  varies  from  0.070  to  0.995; 
qd  varies  from  —50  to  —  t»K°.  The  oil  renders  a  clear  solution  with 
equal  parts  of  0o  p.  .-.  alcohol  which  as  a  rule  remains  clear  upon  the 
addition  of  more  alcohol.  Occasionally,  however,  the  solution  becomes 
turbid  upon  the  addition  of  2  volumes,  but  this  turbidity  disappears 
when  as  much  as  4 — a  volumes  have  been  added. 


i)  Iiin-Minucb  an  the  frenh  patchouli  herb  Is  odorless.  It  In  to  be  tetmid  rhni  Hh 
•  ill  [■  lo rated  during  thin  prowm  n(  fermentation. 

»)  Further  InterextlnK  communications  concerning  the  cultivation  and  Olatllltitlmi 
..f  imti'linuly  on  ttin  Mnlim-nn  |>»ii1ii hiiIh  from  the  |»en  of  Wr*y.  curator  dI  the  irovern- 
tiifui  museum  at  F'erak.  arc  bo  be  round  In  the  Kew  Bulletin  (or  June  1880  and  are 
reproduced  In  the  detailed  account  In  Sawer'u  OdoriiRi-aphln.  vul.  1,  pp.   SSS — BOS. 

»)  Zeltschr.  de*  oet.  Apt.  Ver..  17.  p.  436;    Ptuumi.  .lourii..  111.  11.  p.  818. 
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Of  t  lit*  imported  - » i  1  —  many  possess  the  Bame  prope 

BVW,  differ   materially.     Of   a   mini  I  •«  r    o!    trilfl    imported    from    H 

the  Bp.gr.  Km  between  0.96?  and  0.965;   »d  varied  Ironi — 44  to  — 
These  oils   were  soluble  In    not    fen  then  -"l  or  7  volumes  erf 
alcohol    Whether  tbeee  iron  adulterated  or  no1  cannot   be  ilHt^rmineJ 
;ii  present.    They  must,  however,  i*1  regarded  at  suspicions,  t">   '■ 
addition  of  oedar  wood  oil  <>r  cubeb  oil  to  patchouly  <»il  dietilled  in 
l",ui •((]>«■.  mis  nf  i  in-  just  enumerated  properties  were  obtained 

Compohitjon.    r..iii-iM-iiiii^  riir  substances  thai  produce  iln  rimraeter- 
[stic  odor  of  patenouly  oil  nothing  whatever  Eg  known.    Tans  fsa 
two  constituents!  which  are  inessential  as  far  ae  the  odor  is  ooi 
luivi-  Imm-ii  isolated]  namely  patchouly  alcohol  and  eadlnons. 

Tin'    [liiirhouly   fili-oliol,    Formerly   known    as    patchouly    ■  ■ 
I- ■.vih.iiimIIv    aeparatss   apon    prolonged   standing   and   therefore,   tir-t 
attracted  the  attention  nf  i-tn'mists.    (inl1  in  1M0 J»  proposed  the  Foru 
CtsHfsO,  Ifontgolfler*  in   187T,  I 'i:.IL-ii«».     The  latest  in- 
liv  Wallach"  (1894]  who  introduced  the  mors  rational  term   p 
alcohol 

Patchonly  alcohol,  de&ssO,  crystallises  in  transparent, 

igonal  prisms  which  end  in  stx-sided  pyramids  and  raeh 
ie  strongly  laevogyrate,  [oJd  = — 118°.a    The  elements  of  water  are 
loosely  bound  that  even  weak  dehydrating  agents  such  as  hydro 

in-ill.    Hiilphuri''   ."i'l    .-mil  •  i'l    anliy<lnil>"    in    tin-   cold      or    • 

add,  potassium  acid  sulphate  or  riuc  chloride  with  the  aid  ol  beat   farm 

tin-  liyih-iH'.-irimii  < " i - 1  i  -  ( -    This  patcaouJeue  boils  at  •2'4—-2r,r,a,  w  « 

B[i.  «rr.  o.f»:w  ui   -J."{ '  :ui.1  haw  a  cedar-like  odor.    By  fii.- 

halogen  tor  thfl  hydroxy  group  <if  ilu-  putchouly  alcohol    v< 

balides  result  whlcli  d>1  ones  loss  the  elements  of  hydrogen  bolide    TV 

satire   behavior  ol    patchouly  alcohol   eeems  to  indies  b  a 

tertiary  alcohol  i  Wallace  |. 

In  fraction  270°  Gladstone4  found  a  sesquiterpene  similai 
obtained  from  oil  of  cubeb.     In  tin-  hij^henl   fraction    Ijp  found 
l  lie  rapors  ol  which  wnrv  blue,  the  so  unlene  or 

also  oecure  in  other  oils,     according  to    Wallach.8  the 
cadmene,  I '  i .-.  1 1  -_• ,  _  the  hydrochloride  of  which  melted  at  117 — I 


V]    '   i.mi'l      '■"'I       SS      p      MMIi     l.l'"Mi?'«    Aciunlrii,     I  .'ill,    |i.    n; 

-•4.   [>.    IS 
»)    l.l.-l.ltf'M    Annul    I  304. 

•  i  loarn.  <  h  rahraab,  I   •  h^mi. .  i  ■ 

*»  i.irtiiv---  kntMlao,  888,  v    -i 
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379.    Oil  of  Dilem. 

As,  iHh-iii  the  Malays  .i.-i-n.-ii.-  ;i  nuinu-i  of  plants  with  patchauly 
odor.  The  leaves  from  Java  distilled  by  9chimmel£  Co.1  were  identical 
with  the  "flowering;  patchouly  herir  of  tiu  botanical  garden  at  Bniten- 
sorg  and,  Recording  r.>  Hoinn-s.--'  am  derived  from  Pqgostemon  eorao- 
sus  Mii|. 

Tlit'.si-'  ilili'iit  leaves   n[ Lieti  Nation   yielded    1   p.  e,  of  oil,  il dor 

of  which  resembled  that  of  putelmuly  oil,  bat  whs  much  finer.  It  is 
yellowish-green,  rather  viscid,  sp.gr.  0.960,  ami  boils  between  250— SIM)0.' 

I  "pun  distillation  of  the  flowering  patchouly  leaves  acetone  wan 
i  iiisi-rvi-i!.'*  An  oil  distilled  in  Bnitenxofg  hud  ,1  green  color  and  ati 
odor  similar  to  that  of  pureliouly.  the  intensity  of  whieh  was  agreeably 
subdued  by  an  anise-Tike  by-odor.    Bp.  gr,  o.'.nii;  «u=- •82°1T'>.- 

380.    Oil  of  Sweet  Basil. 

Olruin  BarfMeli — If— Bin—it. •—!■»—»  o>  ltusilir. 

History.  Oil  of  sweet  basil  appears  to  hare  iwn  in  use  during  the 
middle  of  rlie  sixteenth  century.  It  is  enumerated  among  fens  <>ils  of 
the  Frankfun  price  ordinance  for  LtfBS  and  in  the  Dispensatormm 
Norirum  of  1589.    The  distilled  water  was  used  asearly  as  bhe  fifteenth 

■•■•nl  1 1 IV . 

Okiuin.  oil  of  sweet  basil  Is  distilled  in  southern  Prance  and  Spain, 
occasionally  also  in  Germany  from  the  fresh  herb  of  Odntuw  bseili- 
cum  L.  The  yield  from  the  German  herb  is  only  0,02 — 0.04  p.  C.  "11 
Reunion  nlso  oil  of  sweet  b-isil  is  distilled.    Ths  differences  in  propel 

nl   iMnn[ioMii ion   of  this  oil,  however,    render  it    probable  that  some 
other  species  or  variety  ol  Ocimutti  is  used. 

I'kopkktien.     French  and    German    oil   of  sweet    luisil    are  yellowish. 

of  an  aromatic,  penetrating  odor  reminding  of  estragon,  The  >p 
varies  from  0.905—0.980;  «D  from  —  6  to  —  22°.  It  is  soluble  in  1—3 
parts  of  80  p  ■  alcohol.  The  Reunion  oil  differs  from  the  French  in 
having;  a  camphor-like  by-odor,  also  a  higher  sp.  gr.,  vis.  0.9A5  bo  0.987. 
Wh-ivas  the  French  and  German  oita  ore  laevogyrate,  the  Reunion  oil 
is  dextrogyrate,  «i»  =  +  7°  to  +  12°.  The  Reunion  oil  as  a  rule  il 
soluble  In  7  or  more  parts  of  80  p.  c.  alcohol.  In  some  instances  3  parts 
will  sutfiw  to  produce  a  clear  solution. 

1 1  Bariehl   von  H.  A  Co.,  Oct,   1838,  p,   +1' 

J)  J'bann.  .In  urn..  "»U.  p.  398 

3)  Veralng  imitiviit   den  Stuul    win   k'LhihK    I'lnnli-ii  I  uln     bi    BuItMWOrg,   1884,   p.  48. 

*>  Ibidem.  L8S8,  i-    55, 
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i  mmi-osi tii-n.    Bonaetre1  iii  1881  found  in  <>il  of  sweet  battl  a  soft 

■  •«ni>i  "uncut,    bhe    BO-called    basiUcnm    camphor.     An   analynin   made 
Dumas  ;inrl    Peligot2    in    lN.'l."    agreed    with   the  formula 

with   terptn   hydrate,      hi    nil    pn  .1  lability    this   sillist  mi.-.-   wa*    f>  Ttrj^l 

iIk'  addition  nf  water  fco  pinene  or  linnlool.  The  French  oil  was  ex- 
amined more  recently  (lHi>7j  by  Dupont  ami  Querlain*  who  found  si 
principal  COQBtituente  methyl  ehavii-ol  and  linnlool, 

Of  similar  composition  i8  the  German  oil  a-  shown  by  BertrBUH 
Walbaum4  (1887).    The  lowest  boiling  fraction  contains  'i 
:i»ini>\  in,  p.   112°).    Fraction  215c  rmitaiiis  methyl  chavieol 
iiiisir  acid,  iii.  p.  85°).    Judging  from  the  methoxy   detenninni 
oil  contains   24  p.  e.  of  this   compound.     I  paetiun   2i»o 
alcoholic  nature  nnd  probably  contains  Hnalool  which  was  found  in 
French  oil.     .Wither  the  (iernmn  nor  1  he  Frem-h  oil  contains  campfaoi 

In  the  Reunion  oil  Bertram  and  Walhauni  found     1  i  d-plnen 
rutrolbenxybunine,  m,  p.  138*  |;    3)  otneol  (hydro  brom  einool,  todofe 
ehteol,   la.  p.  112°);    Hi  d-rainphor  (camphor  oxiree,   m.   p.    ll*0' 

4)    methyl    i-hnvii-u],    which    constitutes    the    hulk    of    tin-    oil.       Ir     m 

Identified  by  means  ol  Hi  oxidation  i<»  hoxnoanisic  acid  and  anil 
also   by   inversion  into  it«  isomer  aaethol     Judging  from   a   method 

determination    according  to  Zeisel'N   method,   the   Reunion   oil   i 
67.8  p.  c.  of  methyl  ohavieoL    Linalool  htm  not  contained  in  tb 
From  a  small  sample  of  Reunion  oil   Dupont  and  Quartan] 

\slnllinr    siii.sinii.T..    in     p.    lU— 115°.    tht'    midm  uml    of    uliirb    WS» 
small  for  investigation. 

The  oil   from   a  large  lenv.-il    variety  of   0.  liusilinim   known  to  tl 
nativ.-s  us  St-hisih   Mi-k:ih,   DOttl  iiin.'d  80—40   p.   0,    Of  BUgenOl.41 

381.    Oil  of  Mosla  Japonica. 
According    to   KhimoyainaT   ilHI»2i,    Mosl.i  japonica    Maxim. 
is  indigenous  bo  Japan  yields,  when  dry.  2.1:1  p.  «•.  i.r  a  reddish  tar.; 

lai-viigyrnre  oil,   tin-  sjieciflc  gravity  of  which    is  0,820  ('.').      Ir    .. 
44  p.  c.  of  thymol  and  a  fraction  170—180°,  probably  Cymene 

<>  JoDrn.  ite  I'hnrrn.,  II,   17,   p,  «47. 
*>    Llehlg'o   AlHinleli.    14,   p, 

■)  OOlBPt    r I,    I  Mull     HOC     .-Mm...   III.    1'-.   p     161, 

*»   Atvl.lv   d.    1-hnrin .,    180,   |>.    176. 

.r.'rtrnre    of    tilieol    id   otl    ot   iwwt    Jwiull    wiw    prt-vlinml y    'I.i.iunm  mt«-il 
lllrHchanhn  in  1H!i3  by  menu*  of  ihe  lodote  reaction  ( l'hnnn.  /..-I  t*  lir    f.  I(u«»l  ,  H2.  |>  *'l 
•»   Aiaiuni   rvfmrt   •>!  Cb«   bntunirnl    Kiir.li'ii    ul     Ilul  I  I'lirmt  '_•«  .     Brrl ■  I 

s.  £  Ob.,  Apr  1*00,  p.  5. 

'I    Api     /m      7.  |i.    ISB;   .lahtval,    I.  l'hnnn..   1803.  |>.  4S3,  wherr  ttM  plant  la  naumi 
Moatlla,     ITherMU    HnrtivlK    (I>le    nmeii    AnrielilroKiti    bun  <k'fii    Cflnnien 
dMtftOftlM  It    Morula. 
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382.    Oil  of  Dittany, 

The  dry  herb  of  bhe  North  American  CmbUm  mamma  L.  yields 
07    p.  c  of  a  reddish  yellow   oil,   sp.    gr.   O.Jllo,    the   odor    of   which 

resembles  oil  of  thyme.     A  preliminary  in  vest  igat  ion  shown  it  toi-ontaia 
lt>  p.  &  of  phenol,  probably  thymol.1 

383.    Oil  of  Lophantus. 

Tin'  oil  ol    L  >i>h;tiitiis  anisatua  Pont,  lias  a  pure,  pleasant  anise 
odor,  reminding  somewhat  of  the  honey-like  odor  of  Solidago  odora  \it 
Sp    -1-   (i ,048  at  W\  "n  =  —  7° in'.-1 

384>.    Oil  of  Pycnanthemum  Laneeolatum. 

Tlii'  odor  of  the  oil  distilled  from  the  herb  of  I'vi-u.-nitln-nnun  Imi- 
ffohitum  rui-sli:1  is  sen  reel y  to  be  distinguished  from  that  of  American 
pennyroyal  oil.  Sp.  ut.  n.OlS '— o.Ji:tfi«  at  1-V-.  0.914— 0.983  at  B0°; 
«n  =  —  0.306°  to  +11.0H.H  ." 

Anording  to  Corral)11  it  contains  7— 0  p.  e.  pi  oarvaCTOl  (earvaorol 
sulplionk'  acid.  ra.  p.  56 — "i~°.  dienrvarrol,  hi.  p  14-" — 147°).  Tin-  nil 
deprived  of  phenol  distills  between  Isn— 280°.  The  analysis  of  fraction 
280-230°  (sp  jjr.  0.922  at  20*,  [«]D  =  4-  11.88°)  corresponded  with 
r h.-  fniTimlji  1 'lull n$0  and  hadieated  the  presanoo  1  >f  pnlegone.  Its  Identity 
with  pulegone  was  established  by  Aldpii'1  by  means  of  the  pulegone 
oxinite  hydrate  melting  at  161*,  The  molten  otirae,  after  having  been 
allowed  to  cool,  then  melted  at  117—118°.  The  melting  point  of  the 
pulegone  oxime  hydrate  of  IWkniniin  and  Pleissner  melts  at  ISO— 157°, 
t In  1 1  of  the  normal  oxime  of  Wallwh  at   118°, 

385.     Oil  of  Pycnanthemum  Incanum. 

The  dried  herb  of  the  North  Aiiierirnn  labiate.  l'yrn;nith>-mtnii 
inr.-iriuni   KffcltX.  yields  0.98  p.  C  of  a   reddish  yellow  oil7   With  a   strongly 

aroma  tie  odor.  sp.  »t.  0.985.    It  produ  ea  a  clear  solution  with  Bwioe 
its  volume  of  70  p.  e.  alcohol. 


i.  tttrfflbl  von  8.  &  ' '■■..  0W  L8B8,  |1  u  BOOip.  KtS0  MIlliMimnn.  Am.  ,li»ui-n. 
Phiiirm..  AS,  p,  4BB 

».l  Berluht   vo ii  S,  A  Co.,  Apr.    LS98,  |> 

»>  Pyvn&nthemum  Innwlutum  mid  PjVMaMMmiUfl  I'mifothim  werr  formerly  renjir<l<'il 
iih  tine  wpii'li-H  iirnl  dftaerlbed  U  Thymus   slryiitici-    I 

*l  Anier.   lourn.   Pharm..  06.  |>.  ii5. 

3)   Pharm.  Ki'vl.-vv,   1+,  p.  82. 

«>   I'harm.    K--vl.-«  ,    Hi,   |..   -HI. 

i)  IW'rii-ht   vim  s.  ft  r.i.,  oi-i.  1898,  |i    »"• 
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386.    Oil  of  Fabiana  Imbricata, 
Knnz-Krnus*' '    obtained    from    r  1  j. ■  . - l  1 1» *r«-i 1 1   extract  of   th< 

Fa bi&rui  iinhrii;it;i  hu'u.  et   Pavon,  by  steam  distillation   and  *hnkir 
nut   the  distillate  with   ether,   a  small  amount    of    volatile    oil       L'j 
distillation  a  wtnall  fraction   oaiKte  over  jtl    1-'toJ,   the  prin«i[. 
boiling  :it    275°.     Dpon   analysis   this  fraction    had    the   • 
CimHpoO^  and  WM  1 -alle*!  ffibiaiiol. 


387.    Oil  of  Chione  Glabra. 

iiincix.   1  in  account  of  the  aromatic  odor  of  its  fiowera, CbioaG 
■  belonging  to  the  RUd/aoeae,  is  known  ae  Ylolette  01 
Indian  island  Grenada.    On  Porto  Rica  it  is  known  ae   / 

M'tn'   wood    and    the   1  j;  1  r k    possess   .in    unpleasant)    Faecal    odor   whn 
-iinliiilly  disappears  when  exposed  to  the  air. 

I'uKPARATlON  AM)  PbO-PBATIU.     IHstilled  vvitli  wiiii    '. .  i  j ..  -r  the 
according  to   Paul  and  Cownly8  yields  1.5  p.  e.   of  r    light  yellow   eQ 
which  is  heavier  than  water  and  which,  when  eooiid  to  —20 
to  ;i  mass  hi'  BjCicular crystals.    This  oil,  which  possesses  i"  a  n  marl 
degree  fin-  odor  ©I  the  bark,  bas  been  examined  by  Dunstau  and  fin 
lis  consists  principally  of  a  liipiid  ivhi.-li  i-on.uvals  ai    low   temp-a-arm 
boils  at  160c  under  ■'•  I  nun.  pressure..  has  a  sp.  ^r.  of  u.850  at  13 

the    composition    CsHaOa.      lfs-   odor    in    aroma  tir    and    slight  I. > 

With   acetic  arid   anhydride   it  yields  an  acetic  ester  melting   ai   s* 
With  livitroxyliiiiiim-  and  phenyl  hydrazine  iT  yields  derivative!*  ind 
ih''  presence  of  a  carbonyl  group.    The  oxitne  meltn  hi  1  12°,  the  pi 
hydrasone  at    108  .     When  fused  with  potas&a,  salicylic  acid   and 
phenol  are  obtained!,   while   nitric  acid    produces    picric   acid.     Then 
reactions  reveal  the  substance  to  be  o-hydoxy  awto  phenone,  *'<A\I  u| 
CO.CHe=l:2.    Asa  matter  ol  fael  the  properties,  of  this  hudhI 
with  those  of  the  ortiAcial  compound  prepared  in  a  ronnd-aboml  hbi 
m  "-nil ro  cinnamk  acid. 

In  addition   to  o-hydoxy  arelo  pin-none,   the  oil  eoutuiiiH  ti 

sDhstnnce  that   Ms  ;.t  82°  and  which  possibly  is  an  alky]  flea 

ol  1 1 )•■  phenol.    On  account  of  the  small  amount  it  could  not  I* 
examined.    The  oil  also  con  tail  -  of  nitrogenous  compound 

neither  indole  nor  its  derivatives,  the  presence  of  which  are  ind* 
i  he  odor,  could  i»-  obtained. 


•Iilv    cl     flmrin   .   ■_':;:.    p,     {•>. 
*>    1'hnrm     loiltll.,   81,    p,    '>! 


.  irn    i  in-ill    rti  .1 
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388.    Oil  of  Elder  Blossoms. 

The  oil  fruin  the  flowers  of  Sambaeos  nigra  L.  (Family  C&prifbBace&a} 
luis  been  prepared  from  the  fresh  as  well  its  the  dried  material.1  It  was 
naually  obtained  by  saturating  the  aqueous  distillate  with  Bait,  shaking 
out  with  ether,  ninl  allowing  riii-  ether  to  ev.-ipornte  spontaneously.  In 
this  way  Pafj^nsteeher  obtained  0J&2  p.  c.  of  oil.  Sehiiiimel  &  <  5o.  obtained 
wiiiioai  thp  use  ni  ether  0.087  p.  c,  hhom  the  Freeh  Sowers,  and  G.Ol 
p.  c.  from  the  dried  ones. 

At  ordinary  temperature,  alder  blossom  oil  as  a  rale  is  a  butyraceous 
or  Uiix-liki-  mass  of  lie-ht  yellow  or  jrreeiiish-yelh.iw  I'oior.  It  has  an 
intensive  elder  blossom  odor  which  becomes  especially  prominent  in 
great  dilutions.    The  oil  is  occasionally  liquid  and  congeals  when  cooled. 

According  to  Gladstone8  (isr»4i  the  "ii  contains  b  terpene  OicRis 

ami  a  iTystalliiH-*   substnnee   wliirh    is   difficult  fly   soluble    in    alcohol,    but 
not   in  alkalies  ami  which  appears  to  l>e  a  paraffin. 


389.    Oil  of  Valerian. 
Oleum  Vakrianue— BiiMriiinnl.  — Essi'iin-  i|e  Valerhuie. 

Dbxqo  ami  BJBTOBT,  Valeriana  officinalis  L.  and  several  of  Ha 
pariettes  are  found  wild  and  cultivated  in  mosl  "i  the  tempei 
and  more  northern  countries  of  Europe  and  Asia.  The  peculiar 
nil  contained  in  the  roots,  presumably  has  early  attracted  attention 
and  brought  about  its  medicinal  use.  For  L-oromercial  purposes  and 
for  distillation,  the  plant  is  recently  cultivated  iniiennany  (Thuringia), 
in  Frame  (Pep.  dii   Kord),  Holland.  England  ami  North  America. 

The  treatiiea  on  distillation  of  the  sixteenth  century  contain 
directions  for  preparing  distillates  of  valerian  with  wine  or  water.  The 
distilled  ofl  was  obtained  DJ  Hoffmann,  Poerhaave  aad  Geoffroy,  in 
pari  from  the  dry,  iii  pan  from  the  fresh  root.  Later  Hruberg  (1782) 
described  the  oil,  and  Trommsdorfl  investigated  the  root  in  Ihiis,  In 
1880  he  named  the  acid  obtained  Prom  the  aqueous  distillate  valerianic 
acid. 

Prepakation.    For  purposes  ol  distillation  the  dried  rool  and  mora 

ly  the  besh  root  ia  employed.  While  Troiamsdorff  claims  that  The 
dried  rout  yields  relatively  more  oil,  Zeller  is  of  the  opinion  that  tin- 
fresh  or  dry  slate  has  00   appreciable  effect    OH   the  yield.     From   dried 


l  l    Klinsnn.   TniiiiiiiH.ini  rfn   Win ...    I. -in      I.    Pli.irm..   '.>.    I,   p.   MS;    WIhi  klrr.     I'Mnrm. 

I'l-ntrHiii].,   1SST,  p,  781;    Brpnt,  <    <l-   Pharra.,   TH  (18411,  p.  B8;    Miui.-r,  Aitfeh    8. 
Phflrin.,  SB  (1848),  p.  168. 

■-•<  .i.iurn.  «  Item.  Boe.,  it.  p.  l;  lalomb,  I  I  ben  .  L868,  p.  546. 
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Thuringian  root,  Schimmel  ft  Co.  obtained  0.5—0.9  p.  c,  from  Dates 
root  about  1  p.  e.  of  oil.  The  strongly  acid  aqueous  distillate  contains 
valerianic  acid  which  presumably  is  formed  from  the  bomyl  valerianate 
of  the  oil  during  the  process  of  distillation. 

Pbopbbtdcs.  When  fully  distilled,  oil  of  valerian  is  a  yellowish-green 
to  brownish-yellow  liquid  which  is  slightly  acid,  and  possesses  a  psse- 
trating,  characteristic,  not  unpleasant  odor.  Old  oil  is  dark  brown  and 
viscid.  It  has  a  .strongly  acid  reaction  and,  on  account  of  the  large 
amount  of  free  valerianic  acid  it  contains,  .has  a  disagreeable  odor. 
The  stearoptene  which  occasionally  separates  from  old  oil  consists  of 
borneol. 

As  a  rule  the  sp.  gr.  varies  from  0.98  to  0.96.  Abnormally  light 
were  the  oils  of  Oliviero  mentioned  under  "Composition."  They  wen 
distilled  from  the  fresh  roots  of  plants  growing  wild  in  the  Departemento 
Vosges  and  Ardennes.  Their  sp.  gr.  is  given  as  0.880—0.913  at  0°, 
corresponding  to  a  density  0.875—0.900  at  15°.  Oil  of  valerian  is 
laevogyrate,  aD=— 8  to  —18°.  Acid  number  =  20— 50;  ester  number 
=  80— 100;  saponification  number  =  100—150. 

Composition.  Although  oil  of  valerian  has  been  examined  ropoatsdJv 
since  the  beginning  of  this  century,1  its  composition  has  become  known 
but  comparatively  recently  through  the  investigations  of  Bruylants*  in 
1878  and  Oliviero8  in  1893. 

Of  the  constituents  valerianic  acid,  which  derives  its  name  from  the 
plant,  is  longest  known.  It  was  also  known  that  upon  oxidation  of  the 
oil  camphor  results. 

For  the  systematic  investigations  of  the  oil  the  esters  must  first  be 
saponified  so  that  the  acids  which  otherwise  result  during  the  process 
of  fractionation  do  not  act  on  the  terpenes  and  terpene  alcohols.  The 
saponified  oil  begins  to  boil  at  155°  and  up  to  160°  a  liquid  passes 
over  which  in  its  physical  properties  corresponds  to  1-pinene,  but  which 
consists  of  two  terpenes.  By  passing  dry  hydrogen  chloride  into  this 
fraction  a  solid  dextrogyrate  hydrochloride  results,  which  when 
boiled  with  potassium  a<«tate  is  in  part  decomposed  to  1-campheue. 
The   part,  not    affected    consists   of   laevogyrate    pinene    hydrochloride. 


«)  Troramwlorfl  (1  *<>«>).  TromiiiHdorh"n  Journ.  d.  Pharm..  IS.  I.  p.  8:  LJebtg's  An- 
nalen.  0  (1888).  p.  17«.  and  10  (1*34).  p.  218.—  Ruling  (1884),  Ibid.,  9.  40  - 
Qerhardt  A  Cnhour*  (1841).  Ann.  de  Chlm.  et  Phya..  III.  1,  p.  60.  —  Roo.hleder  (1842). 
Llehlg'a  Annnlen.  44.  p.  1.  —  Gerhard t  <1M48).  Ibid..  45,  p.  20.  and  Journ.  t.  prakt. 
Ctaem..  27  (1S42K  p.  124.  —  IMerlot  (184.1).  Ann.  de  Chlm.  et  Phys.,  Ill,  14,  p.  295, 
and  56  (1850).  p.  2»1. 

»)  Herichte.  11.  p.  452. 

»)  Compt.  rend..  117.  p.  UM»0:  Hull.  Hoc.  chlm.,  III.  11.  p.  150:  18.  p.  917. 


Oilfi  trfrh?   VjilfrinntH-pjif. 
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The  lowest  fraction,  therefore, .  consists  of  1-campheue1  and  l-piiiene. 
Uliviero  is  of  the  opinion  that  "eitrenp"  (?)  is  also  present,  but 
famishes  no  positive  proof. 

When  that  portion  <>[  the  oil  which  distill.**  under  ordinary  pressure 
above  if*a°  in  distilled  under  redneed  pressure,  fraction  180— 140°  under 
HO  mm.  pressure  largely  solidifies  on  account  of  the  l-borneol  present. 
This  alcohol  i>  present  in  the  oil  as  esters  of  Formic,  acetteg  butyric  and 
valerianic  acids,  tin?  largest   part    being  rombined    with   valerianic  arid. 

ording  bo  (Work-  i  L892),  the  oil  contahu  about  9.5  p. c.  ol  valeri- 
anic acid  ester  and  1   p.  •     each  ol   the  Mterfl   of  the  other  three  acids. 

Fraction  L82— 140°  (."»(»  ram.)  probably  contains  tcrpineol,  whieh 
COUld  RO(  be  isolated  ill  the  crystalline  state.  The  formation  of  dipen- 
tene  dihydroi  hloride,  however,  renders  its  presence  probable. 

Fraction  MJO—  Hi."»-  (."0  mra. )  contains  a  Inevogyrate  eeeqniterpene, 
C15H24.  and  fraction  100°  a  substance  CmHseO  which,  judging  from  its 
bsfaavior  bo  bensoic  acid  anhydride  ami  bydroohloric acid,  is  an  alcohol. 

From  the  water  obtained  in  vastting  The  oil  after  saponification, 
Oliviero  obtained  ft  eryetalline  alcohol  of  tbe  forninla  CtoHsoOj.  It  is 
strongly  laevogy rate  and  melts  ai  L43°.  Recording  to  Flttciriger,*  1  be 
higbest   fractions  (800^J  are  blue  in  QOiQ?, 

Masiat;'  his  claims  merely  on  an  elementary  analysis,  Hruylnnts ' 
supposes  traction  985 — 2lM)°  to  contain  bornyl  ether  or  bornyl  oxide 
GioHir.O.CioHiT-  soi  assertion  still  wanting  proof. 


Mexican  Oil  of  Valerian, 

A  Mexican  vulerian  root,  probably  derived  from  V;il<-ri;rn;i  >iir.\ir;in;r 
D.  0.  was  distilled  by  Si  hiinmel  &  Co.B  The  distillation  yielded  only  a 
dear  sratei  from  trbicn  do  oil  separated.    Only  after  cohobation  of  the 

aqueous  distillate  an  oily  liquid  with  disagreeable  odor  and  sp.  <sr.  0.949 
at    1Y    was  obtained.     It  was  optic-ally    inactive    and    when   shaken  with 

v  solution  with  dissolved  with   the  exception   of  ■  few  flakes.     Ti 
tiou  with  ulcoholic  potassa  yielded  as  arid  numt>er  41  ~» .  corresponding 
to  89  p.  C  of  valerianic  acid  hydrate  Osfl  i«Oa  +  H^O. 


'1  "J  In-  -  lulni   nsdfl  liy  oihi,.,,.    tlwit    th*  nlln  Of   vjtlerlan    und  nplkt-  lire  the   flr*t    in 
wtiii'li   rani|iliciii'   luis   Ih'i-ii   found   Ih  not  rnmn       WlO OWBrWBOe Oi  OlDpfaeM  In  dtrOB 
oil   and   Kinder  oil    ni    reported    In    the-    Bfrlclil    tit  NHiliinnel  &    l'u.   nf   October 'lSCS, 
Pi-    I  I   Hid  -1-'.     The  Bret    puWIcntlon   Oi  Olivier^   ial»o   thnt  of   Bonchardat   on  oil  of 
«!>ik«M  appenri'il  In  llm  OofnptPa  rendtiH  tinted  Dei-ember  98a    1 598. 

'I  Juurn.  d.  Phanii    t.  EL«s  n«n-L«thrtnireri,  r.»,  p.  81. 

■)  Arehlv  d     I'linrm  .  JOS,  |i    SOS. 

*»  Berlchte.  11.  p.  SBS. 

«)  B.-riiin  vmi  s.  a  r,i .  \pr  iser,  a  47. 


Sped*!  I'art. 


•  t.  therefore,  yieldf  ly  a   rr;i««-  <<i   volatile 

oil.  I»nr  only  free  valerianic  acid.    Inasmuch  as  rh»-  root    b  r<M£ 

odor  of  the  acid,  it   it  to  '»j  aappoaed  thai  it   is  contained 
the  root  ;iim|  is  nut  formed  during  the  pi  »l  distills 


390.    Oil  of  Kesso  Root. 

ouh.in  ami   PBIFJUUTION.     Ja|)(ini*Kf  valerian   root   is   not   tiat\ 
:i>    mu   lir.-i    supposed)    From    I'.itniii.i   neabiamefbllB    Link,  but  I 
\'.-ti.'ii:n,.i  otiiritiuiis  L.  rar.  aaguatifbliA  Mi«|..  which  is  known  ;is  ay-..-.' 
or  Kmitik oa&  in  Japan.     Upon  distillation   it  yields  H  p.  c.  ol  • » *  1  ai 
is.  therefore,  much  richer  in  oil  bhan  the  common  valerian  root. 

I'koi'kictieh.     Tne  odor  of   the  optically  laevojryrate  oil  is  b 
distinguishable  From  thai  ol  valerian  oH.    The  oil.  however,  is  rn 
heavier,  having  a  sp.  gr.  of  0.090— 0.9&6. 

<  'OMI'OHTTION.       Ill  composition  rtlfiO  kcsso  oil  rlos.-K    l ■<■<■< -\ 

nil   fur  it   contains   almost    all   constii  found    iii    the 

addition    it    contains   kesayl   acetate  which    causes    the 
gravity  (fyrtram  and  Qildemeiater,1  1809), 

When  k'-ssn  oil  Es  distilled  a  first  Fraction  is  obtained  thai  i 
add,  has  the  disagreeable  odor  ol  decayed  cheese  and  contains  s 
ami  valerianic  adds  and  probably  valerianic  aldehyde. 

Fraction  185— £$0°ii  strongly  laevogyratB  and  like  flu-  correepon  In 
fraction  ol  valerian  oil  contains  l*pinene  (uitroeopinene,  m. p.  I'M   | 

opbeue*    (iaoborneol,    in.   p    212  i.     Fraction    170—180 
dipentene  (tetrabromids,  m.  p.  L28  |.    It   is  questionable  whether  H 
terpene  is  an  original  constituent  of  the  oil  or  whether  it    is  foi 
the  action  of  the  acids  on  pineue  or  berpineol. 

The  borneol  of  kessa  oil,  like  that  of  valerian  oil,   ie 
ami  is  present  as  acetate  and  Isovalerianate.    iWnyl  formate  fo 
oil  of  valerian  in  nut  contained  in  kesso  oil, 

lferpineol  waa  identified  by  tli«'  formation  of  dipentene  dihyri 
(ni.  p.  76  '  From  Fraction  200—220      Ot her  reactions,  more  ch 
for  lerpineol.  could  ih>1   l«  mnt    of  tli»-   borneol    •• 

difficult  to  remove 

Fraction  200  -280    bad  a   decided  sesquiterpei lor  bnl    did 

yield    B    solid  hydrochloride.    The  hijjrhesl    boilinp  fraction*  in  in 

addition  to  ■>   blue  oil,  the  acetate  of  an  alcohol  CufihnO*  thn 
acetate. 


i,i  ArrhHir  il    Plmrni     _•-•>. 


-i  .iiMini    f.  pr&lcl    >  torn  .  i  r     M 


K-'sKvl  acetate,  C«  iHaaOgCOCHs,  i-  B  ftsrfd  liquid  which  dose  not 
H.ili.lifv  ;lr  —  ■_»(»'"'.  I  "ruler  15— 16  mm.  pMeaure  it  boils  l^ivvpfti  lis 
and   17'.)°;   under  atmosperic  pressure  at  about  800°  with  sKghl  dcrom- 

I  lOB  :    -M>  —  —  70'<>'. 

Kcssvl  alcohol.  (!uUim(Ij,  crystallizes  in  large,   well   I'oruu'd   .-rysials 

be  rhombic  system.  It  is  odorless,  insoluble  in  water,  readily  soluble 
in  alcohol,  ether,  chloroform,  benzene  and  petroleum  ethpr.  It  melts  at 
89*  and  under  11  mm,  pressure  boifa  between  158  and  Ion"0.  tinder 
ordinary  pressure  between  BOG  and  80S*,  fts  alcoholic  solution  is 
laevogyrate,  Upon  oxidation  with  potassium  bichromate  and  sulphuric 
add  a  substance  with  two  hydrogen  atoms  leas  is  obtained,  which 
crystallizes  in  thii-k  needles  melting  at  n>4 — 105°  and  turns  the  pi 
of  polarized  light  Co  the  left. 

391.  Oil  of  Valeriana  Celtica. 
Tln>  small  V.ih-ri.-m.i  n-lth;-i  L.  of  the  Styrinn  alps  formerly  yielded 
:•  dnur  known  as  Spirit  rrit.ira  ((Jer.  AJpoaapik,  cettweher  Spile),  The  rool 
yields  upon  distillation  1.5—1*75  p.  e.  ©I  volatile  oil  of  a  strong  odor 
reminding  more  ol  Roman  chamomile  and  patchouly  than  •  »f  valerian. 
S|>.  gr.  0.967;  boiling  temperature  250— 300°. ] 

392.    Oil  of  Nardostachys  Ja tamansi. 

rii-'  rhizomes  ol  N&rdostacftya  j&t&ntAnsi  D.  •  '  ( P&trinfa  jatawaaai 
W  allien)  and  ol  A*,  gr&adiffora  1).  C.  (Family  V&lerituwceae)  which  are 
indigenons  to  the  Himalaya  monntaiha  of  northern  India  nave  an 
odor  reminding  faintly  of  inunk  but  more  strongly  of  patchouly.  On 
account  of  its  fru«rraim'  this  root  was  highly  prized  during  antiquity 
and  was  osed  for  perfuming  ointments  and  fatty  oils  Later  other 
roots  were  used  as  substitutes,  notably  that  of  Friiil.i  mimbnl  Hook.  HI, 
i  p.  ."7<>)  .-nil]  si  ill  later  that  of  Viilrriiinn  reltUm  L.  (see  above). 

according  to  Kemp1  fehe  root  ol  tf&rdostaohjrs  juttuB&nsi  l».  C. 
yields  upon  distillation  1  p.  e.  of  a  volatile  oil  of  light  •yellow  color. 
Sp.  gr.  D,974S  at  22°-  aD=— 19°5'. 

393.    Oil  of  Dog  Fennel. 

Etip&toriam  Ibeo/co/aeeara  Willd.  (Family  Campositue)  known  as 
dog  fennel  on  account  of  its  fenneldika  leavesj  is  found  idon-j  the 
Virginia  eonst  and  in  other  southern  states  of  North  America.    An   oil 


i  i  Brrirbl  ron  s.  &  Co..  Oefc  18S7,  i>.  N&, 

-i   i'linrmni'<>Ki-H|phljk  Ijidlra.  vul.  2,  B.  287. 
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distilled  in  Florida  from  the  entire  plant  was  light  in  color  and  had  so 
aromatic,  pepper-like  odor  not  at  all  resembling  fennel.  Sp.  gr.  0.985; 
od=  + 17°  50'.    It  contained  a  large  amount  of  pheUandrone.* 

394.    Oil  of  JLfferatnm  Conyzoldes. 

This  oil  was  distilled  in  the  Botanical  Garden  at  Buitensorg.  The 
presence  of  methyl  alcohol  in  the  aqueous  distillate  was  observed. 

Sp.  gr.  1.015  at  37.5°;  optica)  rotation  —5.5°  (in  200  mm.  tub). 
It  boils  at  about  260°  and. probably  contains  sesquiterpene.* 

395.   Oil  of  Golden  Rod. 

In  the  United  States  east  of  the  Rocky  Mountains  there  are  fond 
about  fifty  species  of  Solidago  known  as  golden  rod,,  some  of  which  an 
so  common  as  to  be  regarded  as  weeds.  Several  possess  more  or  km 
aromatic  properties. 

The  oil  of  golden  rod  so-called  Is  derived  from  Solidago  odor*  Alton. 
It  has  a  strongly  aromatic,  but  not  especially  pleasant  odor  and  a 
sp.  gr.  of  0.968. « 

The  fresh,  flowering  herb  of  Solidago  canadensis  L.  yields  0.68  p.  c 
of  oil.  It  is  of  a  light  yellow  color  and  has  a  very  agreeable,  sweetly 
aromatic  odor.    Sp.  gr.  0.859;  «D=  — 11°  10'.* 

This  oil  contains  about  85  p.  c.  of  terpenes,  especially  pinene  with 
some  phellandrene  and  dipentene,  possibly  also  limonene.  The  higher 
boiling  portions  consist  of  borneol  (total  9.2  p.  c),  bornyl  acetate 
(3.4  p.  c.)  and  cadinene.  It  is  remarkable  that  this  golden  rod  oil 
should  so  closely  resemble,  as  to  composition,  the  pinene  needle  oils  of 
an  entirely  different  family.*5 

The  odor  of  the  oil  of  Solidago  rugosa  Mill,  is  said  to  resemble  that 
of  origanum  oil. 

396.    OH  of  Erigeron  (Fleabane). 
Oleum  Erigerontitt.  — Erlgeronbi.  —  Essence  d'Erigeron. 

Origin.  Erigeron  canadensis  L.  is  a  very  common  weed  which  is 
known  in  America  us  fleabane,  horseweed  or  butterweed.  It  is  frequently 
found  in  peppermint  fields.  The  fresh  herb  yields  upon  distillation 
0.2 — 0.4  p.  c.  of  oil  which  finds  limited  medical  application  in  the 
United  States  and  which  was  made  official  in  the  U.  S.  Pharma- 
copoeia of  1890. 

»)  Berlcht  von  S.  &  Co..  Apr.  1806.  p.  70.        *)  Ibidem.  Apr.   1894,  p.  57. 

»)  Ibidem.  Apr.  1n«.»h.  p.  57.  *)  Berlcht  von  S.  &  Co..  Apr.  1897.  p.  53. 

S)  Ibidem.  Oct.   1891,  p.  40. 


Phopehtieh.  When  fresh,  eriperon  oil  is  a  colorless  nr  light  yellow, 
mobile  liquid,  and  possesses  a  peculiar  aromatic,  persistent  odor  and  a 
somewhat  priekly  taste.  Fx  posed  to  the  air  it  rapidly  rewinifles  and 
Iw-oTnes  viscid  and  darker.  Sp.  gr.  0.850— >0.87O ]  ao  =  +  "i2°.1  With 
an  equal  volume  of  DO  p.  c.  alcohol  it  forms  a  clear  solution. 

I  OlfPQQRfON,  Erigeron  oil  boils  almost  completely  at  175°  (PowejT*) 
and  consists  vwy  largely  of  ddirnonene.  Vigier  and  Cloez*  (I8^1j 
prepared  a  dihydrocfaloride,  which  BeJisteni  and  Wiegand*  I1H82)  found 
to  melt  ai  47—  4K- :  VYallnelr-  I  lSHfi)  prepared  the  tetrabroinide  melt- 
ing at  104—106°;  Mr-issuer"  (1H93)  the  nitrosochlorides.  and  from  the 
M-nitrosochloride  the  benzylamine  base  melting  at  00 — !PJ°. 

In  fraction  205 — 210°  Hunkel7  found  fcerpineol  which  he  identified  by 
means  of  its  nitrosochloride  and  the  nitrolpiperidine  base  melting'  at 
159—11  HP. 

397.    Oil  of  Blumea  Balsamifera. 

The  nem i-sl i rub-like  composite  lihniifn  ftflfeftmiJfttti  D.  C.  is  indigenous 
in  India  and  is  found  from  the  Himalayas  to  Singapore  and  in  the 
Malay  Archipelago.  Ii  likewise  grows  in  i lie  Islands  Hai-nan  and 
Formosa.  In  Hai-nan  and  in  the  Chinese  province  Kwnng-tung  BOB- 
siderMhle  quantities  of  the  so-called  Ngai  camphor,  Ngai-fin,  are  obtained 
from  it  by  distillation.  From  Hoi-han  on  Haitian  annually  Io.immi  lbs. 
are  said  to  be  exported.  The  erode  Ngai  camphor  is  rertitied  in  I'mhIuh 
and  is  then  called  X^ed-p .'lea  (Holme**),  in  Bonne  alia  EMe  camphor 
is  prepared.51 

Ngai  camphor  is  used  In  China  for  ritunlisth-  and  medicinal  purposes 
It   is  also  added  to  the  better  qualities  of  india  ink.1" 

Formerly  this  camphor  was  rarely  brought  to  Europe.  In  L896 
Shimniel  A:  Co.  obtained  a  sample  in  the  form  of  a  yellowish-white. 
eruml.lv  mass  consisting  almost  entirely  of  l-borneol.11  [Bee  p.  143.) 
The  identity  of  Ngai  camphor  with  l-borneol  was  first  established  in  1n7-I 
by  both  Plowman12  ami  Ftiickiger.,y 


n  Hertchr    v.»n   S    *    in,    u.t,    1894, 


p.  78, 


»J  Phnrm.    Itimiltfi-hiin.    .".,   p.    201, 

»l  Journ.  tie  Plmrm.,   V.  4.  p.  >M. 

*>  Bvrlchtr.  IS,  p.  285*. 

•  '  j.i-i.iit'K  Aiuinii'ii,  ast,  p,  aaa. 

*»  viner.  Journ.  Pharui..  «5.  p.  490. 

»>  Charm     Knmlitehau,  18,  p.  187. 

-  Charm,  Jonrn..  III.  21,  p.  lir.c. 


•  i  Buchner'H  Xeur*  ICepen.  (  «l.  Phnrm., 
28.  p.  H21  ;  llaiibiir.v,  BdMM  l'ii|.«-r^.  1S7B. 
p.  8W4. 

i">  PharfnaroKno-.il'.  isftl,  p.  IBM;  Phar- 
inac'jjrraphlii,  1*70,  p.  SIS, 

II)    Pertrhl  rOS  a  aOOk,  Apr.  UW4,  p. 74. 

>»>  Pbariu.  Journ,.  Ill,  4,  |.    J 
Repert.  r.  il.  Pharm..  28,  p.  825. 

«»)   Pharm.  Journ..  III.  4.  j>.  *2'.«. 


■ 
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398.    Oil  of  Blumea  Lacera. 

BItrman  l.nii.i  \).  i     ie  ,i  perennial  plant  which  is  widely  die 
in  inHi.i     li  |n issi 'ssi-s  ,1  strong camphor-like  odor  and  is  therefore a-l 
by  the  natives  against  Hies  aud  other  insects. 

Dymock1   obtained  by  (she  distillation  of  150  lbs,  <>i  fresh,  fioi 

IutI,    ; i  1 ... i i r    3    ox.    Of    1    Lighl    yllmv    nil.    ggh    gfc    D.$144    ;it     L'li  \ 

.j  i,  —  —  i;r, 

399*    Oil  of  Helichrysum  Stoechas. 

Tlif  oil  of  Hi'-  flowering  herb  of  HeHcbryaam  stoecbma  1».  C   ii 
in  Spain  u  a  remedy  against  diseases  of  the  bladder  and   I 
baa  the  odor  of  inferior  coniferous  <>iis  and   about    Uwee*fourtl 
between   156  and  170°,  the  remaining  fourth   between  170  and 

1'itu'iiH  is  probably  rlip  principal  constituent..2 


4-00.    Oil  of  Elecampane. 
Minim  KoleaiL  —  AiantJH.— Essence  «!**  Racine  d'Aiuur. 
OKMiix  am>  History.    1'pim  distillation  of  elecampane   th 
limhi  heJtntum  L.,  with  water  vapor,  1    -  p,  e.  of  a   aolid 
in..--  permeated  by  some  liquid  oil  is  obtained.    Aqueous  distil 
used  medicinally  during  the  middle  agea    Oloom  radios  beleaH 
mentioned  in  the  Frankfurt  ordinance  of  lo.sj.     oil  of  elect 
used  principally  for  the  preparation    of  alaato-laetone,  the  beteain  "; 
,-,l.  i  i  L8301 
Ooifpoamofl.    Oil  of  elecampane  consists  almost  entire! 
lactone  with  which  an*  mixed  small  amounts  of  alautolii 
and  a  substance  (CeHsO)*,  the  helenin4  <>i"  BLaHen.0 

«» 

Uanto-lactone  CnHjoC  I       was  formerly   regarded    by    KaftV 
.  0 

alantolic  arid  anhydrjdei    Bredt  and  Posth  recognise 

lactone  and  changed  iIih  name  correspondingly. 


•  >  PbArm.  .Ii.iirn.,  Ill,  14.  p.  080, 

-•I  r..  ii.  in  roB  i    I  0o.,  Oct  1889,  i>    •"■*-. 

■  I   Ann     lie  CM I    Pin*  .    II.   7U.    p,    108;    nn-i    III.    1-'.   p.    ISS.  —  I 

14,  p,   l '••-'.  :1s".' 

»>    I'.n-.li    uriil    Poath    lUeblfC'B   Amml.-it,   2H5.   p.   «4d)   m    I  BOB    «lUt«*»tf.i    I 
iitiii    hcluHlu    b«<ou,i~-    li    I-    .i-.-.i    i,i    (H'Hlnnni<-    ihn-.-    ilinvrcnt    •nbataaeam       - 
iIuhIkiiiiii'<I    IiIm    I  m  purr    alantu-laetone    iih    liHriiln       KallM    ao    'If nlgnnti-w    Ihr    nulwtAM* 

■,li."'        I 'i>    Hi-  I'miiIm  from  fiacatnpane  Is  - itl     M  ,  xll.-l  ln-lenln.     Th»  htkntt 

i*  iIohmi  pun  ilTiln  lifTnnn 
Bertehte,  S,  :  Compare  alao  Kalian,  i  cb*r  Uantolaetoii   Had  -u-   nhr 

runs  tou  Blaurture  »in  nmwrtttlKtv  Lactone.    inaiiR-UiMMTiitiioii.     l c ■ . -. t , 


thl.<  <<i  tii,-  VompneiU&e, 
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ReorystalKsed  From  dilute  alcohol,  tin-  lactone  is  obtained  tn  color* 
prismatic  needles  melting  at  7G°.  of  faint  odor  und  taste.  Under 
in  mm.  pressure  it  boils  between  20fi — 210°.  Ir  is  readily  soluble  in 
alcohol,  ether,  chloroform,  jrlarial  acetic  acid,  benzene,  petroli-mm  ether, 
sparingly  soluble  in  water.  In  sodium  carbonate  solution  it  is  insoluble 
in  the  1'nlil.  When  heated  with  solutions  of  bad  alkalies,  ii  dissolves  to 
form  tin1  suits  of  the  correspi online  oxy  arid,  the  alnntolir  acid, 


0  OH 

i2n\  I     ■+•  KOH — CuHaov 

rn  TOOK 


t'ull: 


Al.intolic  in-iii.  i  i iHao(OH  i<  <  M  >H,  crystallises  in  fine  needles  which 

melt  at  f>4 "',  Kplittiiiy.  off  water      It  is  readily  soluble  in  sodium  carbonate 

solution,  also  in  airoin.i  umi  ether.  When  heated  with  water  it  is 
largely  decomposed.  The  hot  aqueous  solution  upon  cooling  BSparates 
fine  crystals  of  atantolir  acid  which  are  contaminated  with  the  lactone. 

The  easy  ihanjre  from  the  our  to  the  other  explains  wfaj  ti rode  oil 

contains  alantotic  acid  beeidep  the  lactone, 

The  helenin  of  Kiillen.  i('oHsO)x,  crystallizes  in  four  sided  prisms 
which  mell  at  110°.  Under  ordinary  pressure  Li  doss  noi  distill  without 
decomposition ;  under  14  mm.  pressure,  however,  ii  'list  ills  at  SJ40* 
without  decomposition.  It  is  indifferent  toward  ordinary  reagents. 
Sin.*'  it  is  contained  in  the  root  in  siuall  amounts  only,  it  has  not  yet 
Ihkmi  further  examined. 

Al;inioi  i>  mi  oil  that  boils  al  about  200°,  and  apparently  occurs 
in  amaU  quantities  in  the  fresh  rood  only.  Ii  is  b  yellowish  liquid,  ami 
an  isomer  of  common  camphor.  CiiJlpiO.  Upon  distillation  with  phos- 
phoi  asulphide  it  yields  cymene,  tiidfii.  b.  p.  175°. 

401.    Oil  of  Osmitopsis  A»teriscoides. 

An  alcoholic  infusion  of  O&mitopxix  jistprisr't/itips  {OsrnitPti  MHdi- 
AStrota  Thbg.,  BelMdiaetrum  iMMttoid&s  Lees.)  is  ased  In  Cape  Colony 
.•is  b  remedy  against  lameness. 

The  volatile  oil  of  the  plant  was  examined  by  Sorup-Besanec1   in 

I.  ft  is  a  mobile,  yellowiah-jrreen  liquid  of  a  not  pleasant  odor, 
reminding  of  camphor  ami  mjeput  oil:  sp.  ^r.  0.JI81  ai  10°.  The  oil 
i,.._:a!i  to  iioii  nt  17<>°.  two-thirds  passed  over  between  17H— imm  .  the 
remainder  I  let  ween  188—208°,  When  the  thermometer  rose  to  2«n»  i 
sublimate,  possil.lv  of  camphor,  was  deposited  in  the  neck  oE  the  retort. 


J I  Utbig'm  Annaten,  89.  p.  114. 
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Fraction  178—182°  had  tin-  composition  OsoHuO  and  probably 
Biflted   <if  '-i]ifi»l,    vvhii-li   is   ul.su   i rnli'--ji  1  *••  I    l>y    tin-   cajeputrliks   <>dor   ami 
specific  gravity. 

4-02.    Oil  of  Ambroaia  Artimieiaefolia. 

Ambrosia  nrtini'm&efoti:)   is  a   common  weed  in  North  Am 
i*  known  h  ragweed,  bogweed,  bittorweed  Bad  Roman  won 

The  fresh,  flowering  herb  yielded  upon  distillation  n.nT  ;. 
dark  green  oil  possessing  an  aromatic,  not  utipifMSMur  odor. 
0.870;  "d  =  —  2»i  .» 

4-03.    Oil  of  Roman  Chamomile. 

Oleum   Chamondllae   Rontanae.     Oleum    Anlhenihllh.  —  R.Vnii^ch   KaihIIIpiiAL  — 

Essence    <lc    CuiiH'iiiill*'    Itoinuiiii*. 

«»KH;iN    ami    History.      Aiithpmis    iiobilis    L,    occurs     wild     only 
Ki'ittfep'(]   districts  of   western    Europe.     In    Burops    and    An 
cultivate*]  as  garden  plant  and  for  commercial   purposes.     U 
ir  escapes  cultivation. 

Owing  to  the  similarity  of  several  species  of  Anthemia,  CbryaMOtbmm 
and  M:ttnr;ni:i  it   ifl  imi   known  what  plant  was  .].  Ni-n.-i  i.-.l  as    , 
by  the    writOTfl    Ol  antiquity.      In    the   (Jennan    treatises    on 
ill*-  common    chamomile    seems    to    have    been    prefeiTed    foi 
purposes,     whereas    in     England     the    Roman    chamomile    waff 
BXClU8iV6fy  used  o»  chamomile  flowers.     Distilled  oil  of  Roman  chamoffli 
is  Brai   mentioned  along  with  Oleum  cb&momiU&e  vulgaris  «"  the  < 
ordinance  of  Frankfurt  for-  L587. 

I'uki'AHATIO.v.      0p    to    quits    recent    times    Roman    i  hiiiuiiidle  ni 

cultivated  to  n  considerable  --Meiit  in  the  Deighborhood  of  Leip 
has  been  dropped  for  several  yean  because  no  longer  profitable.    A» 
present  time  the  oil  in  distilled  principally  in  Ititehana  near  Lotalon.  wh» 
the  plaid  is  cultivated  and  where  it  also  grows  wild.    The  dried  Horn 

yield  about   0.8—1   p.  c.  of  oil. 

I'uoii  ]Mii>.    Freshly    distilled    Roman   chamomile  oil   has 
aloe eolor,  which  under  the  influence  of  air  and  ligh!  changes  t<>  - 
and    brownish-yellow.      The    odor    is    atrong    but     pleasant,     the    last* 
bnrmnt:     Sp.   -r    Q.BQ5   to   0,915,   "d  =  +  1  to  +1     il  ain.-y.-    IB 
The    oil    lute    usually    a    faintly    acid    reaction,    eu| 
950—800,     As  a  rule  ir  forms  a  clear  solution    with   0   pari  p.  C 


0  u«rt<-ht  ron  >■  I  I  "..  Oct.  IBM,  p.  Tu.  ni..,  in.  15,  ».,  M*. 


alcohol  a  leaser  sniuUility  ia  occasionally  doe  '■•  -\  larger  paraffin 
Content,  anil  dn**s  nut  n warily  iudi<-ar«'  adulteration. 

Composition.  The  oil  ol  Roman  chamomile  consists  principally  ol  ■> 
mixture  q|  estera  ol  butyric  acid,  and  tli>'  isomeric  angelic  and  biglink  ' 

i-  which  ops  present  as  esters  of  ieobntjl,  amy]  and  ln-xyl  alcohols. 

angelic  mill  was  discovered  in  the  nil  by  9erbardta  in  L848,  and 
has  tiros  befnniH  ivmlily  accessihir  in  <lieraiste,  The  other  statements 
)iv  Gerhardt  concerning  fcbe  presence  of  angelic  aldehyde  and  ;i  terpens 
boiling  iii   176  .  diamomSUene,  have  been  shown  to  lie  wrnn^. 

Demar«;aya  in  lNT.'J  shmvi-il  that  anpdti'  a<-id  is  not  free  hut  com* 
boned  with  butyl  and  amy]  alcohols.  Hh  supposed  thai  be  bad  Found 
valerianic  acid,  but  r his  was  not  verified  by  lat*n-  investigators. 

.Mop-  detailed  examinations  "I  the  nil  were  made  by  Fittig  and 
Copp4  in  1878  and  by  PHrtig  and  fcSbig8  in  1H7!>.  Kopp  saponined 
i  In' oil  and  isolated  and  identified  the  acids,  whereas  EC&big  Fractionated 
tIi.'.)[I  and  examined  the  various  fractions.  Tlie  two  investigations, 
i  hereiore,  supplement  each  other, 

['linn  repeated  Fractionation,  live  targe  Fraetions  are  obtained: 
li  L4T—148*;  -*>  ITT— 177.5°;  :?)  800—801°;  4j  304—305°;  o")  above 
330°  decompositioG  sets  in  and  about  one-third  of  the  <»ii  remains  in 
the  residue. 

Fraction  1,  h.  p.  147— Us,  contain*  fin  ester  of  isobutyric  mill. 
probabij  that  of  isobutyl  ,-ileohol,  I  ^HiO-DCiHm,  with  which  is  mixed 
;i  -in,ili  amount  of  ;i  bydrocarbon.  In  the  lowest  fraction  of  the  urids. 
l."n— 1<J0°,  after  separation  of  Hie  alrnhnls.  h  u-liite  unmrp linns  powder 
separated  which  was  not  isolated  in  s  pure  stats  but  which,  judging 
from  itH  properties,  sonsistsd  of  methacrylic  «u*id  CHs:C(CHa)COOH. 
The  first  Fraction  of  the  uon-saponihvd  oil,  therefore,  may  be  regarded 

hi  aster  ol  i  his  acid. 

Pi-action  2  consists  of  fairly  pure  angelic  acid  Lsobntyl  eater, 
<.'.-.  1 1  t<>  .  <  m  ' ,  H».  The  isobutyl  ale  ihol  obtfl  i .tied  from  it  boils  at  107— I0&", 
the  angelic  acid  melted  at  45°. 

Fraction  3.  b.  p.  2<>o — 201°,  consisted  of  b  oolorisss,  rather  viscid 
oil  having  the  odor  of  chamomile.    Efpon  saponification  it  was  resolved 


')  It  In  doubtful  whether  llg'llinle  acid  In  contained  hh  mil  h  |n  the  oil  or  la  formed 
from  th«  angelic  Mid. 

3)  Co  Dipt.  rem!..  I'll,  p.  9SS;  .\rin.  tie  Clilm.  ft  I'Iivh.,  III.  34,  p.  '.Mi;  Uelilg's 
Annnlt-u.  r.7.  |».  280;   Journal  f.  prnkt.  Clieniio.  4.>.  |i.  ZJ33. 

*l  Cooipt.  rend.,  77.  p.  800:  Ibid..  SO,  p.  1400. 

*l   Herlrhte,  9,  p.  1195;   Ibid.,  lo.  p.  SIS. 

«)  Ueh\gn  annalen.  195.  pp.  70.  SI  and  92. 
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into  inactive  amyl  alcohol  of  fermentation,  C5H12O,  b.  p.  129— 130°, 
and  angelic  acid.  It,  therefore,  consists  of  angelic  acid  amyl  ester. 
C5H7O.OC5H1,. 

Fraction  4  consists  of  a  mixture  of  the  amyl  esters  of  angelic  and 
tiglinic  acids. 

Fraction  5.  The  portion  above  220°  was  saponified  with  potassa. 
Among  the  volatile  acids,  tiglinic  and  angelic  acids  were  found.  The 
oil  distilled  from  the  lye  was  separated  into  a  smaller  fraction,  152— 
153°,  and  into  a  larger  one,  213.5 — 214.5°. 

Fraction  152—153°  upon  analysis  revealed  itself  as  a  hexyl  alcohol 
which  upon  oxidation  yielded  a  cnpronie  acid.  Van  Romburgh l  showed 
in  1886  that  this  acid  is  identical  with  methyl  ethyl  propionic  add.  and 
that  the  alcohol,  which  was  also  prepared  synthetically,  has  the  formula 
C2H5(CHs)CH .  CH2 .  CH2OH.  The  methyl  ethyl  propyl  alcohol  of  Roman 
chamomile  oil  boils  at  154°,  has  a  sp.  gr.  of  0.829  and  is  dextro-, 
gyrate,  [«]d  =  +8.2°,  whereas  the  synthetic  alcohol  is  optically  inactive. 
The  oil  contains  about  4  p.  c.  of  this  hexyl  alcohol. 

Fraction  213.5—214.5°  is  a  colorless,  viscid  liquid  of  camphor-like 
odor,  which  does  not  distill  without  decomposition  under  ordinary 
pressure.  It  is  isomeric  with  camphor,  having  the  formula  CtoHmO. 
and  was  named  anthemol.  The  acetate  of  this  alcohol  boils  at  234— 
230°.  and  upon  saponification  yields  the  original  alcohol.  Chromic  arid 
destroys  the  alcohol  entirely,  dilute  nitric  acid  oxidizes  it  to  p-toluit- 
and  terephthalic  acids,  also  a  more  soluble  acid,  possibly  terebinic  arid. 

Then*  remains  to  be  mentioned  that  Xaudin2  obtained  from  tli* 
flowers  of  Roman  chamomile,  by  the  extraction  with  petroleum  ether  .1 
paraffin,  •anthemene".  CixHso.  which  melted  at  (53—04°. 

404.    Oil  of  Anthemis  Cotula. 

1'pon  distillation  of  the  fresh  flowers  of  Anthemis  cot II hi  L.  ami 
slinking  the  aqueous  distillate  with  ether.  Hard3  in  1HS5  obtained 
0.013  |>.  c.  of  oil.  The  entire  fresh  plant,  when  treated  in  like  manner. 
yielded  O.01  p.  c.  of  a  reddish  oil  with  acid  reaction  and  bitter  caste: 
sp.  gr.  0.M5N  at  20°.  Upon  cooling  a  crystalline  acid  separated.  which 
melted  at  5N°  after  purification.  The  same  acid  was  obtained  upon 
saponification  of  the  oil.  The  saponified  oil  boiled  between  185 — 2!»"> 
and  left  a  residue  of  20  p.  c 

ii  Itcc.  i|t-H  Trnv.  chlin.  iIik  I'mvh-Bhm.  .">.  2)   Hull.  Sue.  chilli.,  II,  41.  |».  4*:t. 

p.  iM'.i.  mill  •;.  p.  l.'.ii;   Ilerlchti',  I'd,  j»p.  ;i7."i  3|  Am.  Journ.  I'hnrm.,  r»7.  p.  87*?. 

anil  4«>>v     Kctcrntf. 
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4.05.    Oi)  of  Milfoil. 

The  fresh  flowers  of  Achillea  millefolium  L.  yield  upon  dint-illation 
0.07 — 0.13  p.  c.  of  volatile  oil  of  a  dark  blue  color  and  a  strongly 
aromatic,  camphor-like  odor,  sp.  gr.  0.905 — 0.925.  It  was  first  prepared 
by  Bley1  in  1828.  The  only  known  constituent  is  cineol.  the  presence 
of  which  was  demonstrated  by  Schimmel  &  Co.2  The  high  boiling  blue 
fraction  is  possibly  identical  with  the  so-called  azulene  or  coeruleine  of 
chamomile  oil. 

From  the  roots  of  milfoil,  Bley8  in  1828  obtained  0.032  p.  c.  of  an 
almost  colorless  oil  possessing  an  unpleasant  taste  and  a  peculiar, 
faintly  valerian-like  odor.  In  the  aqueous  distillate  acetic  acid  was 
found.    The  root  contains  traces  of  volatile  sulphur  compounds. 

406.    Oil  of  Achillea  Nobilis. 

Bley4  in  1835  prepared  the  oil  from  the  flowers  (0.24  p.'c).  dry 
herb  (0.26  p.  c.)  and  the  seeds  (0.19  p.  c.)  of  Achillea  nobilis  L.  The 
oil  from  the  herb  had  a  sp.  gr.  of  0.970.  It  had  a  strong  camphor- 
like odor  similar  to  that  of  milfoil,  but  finer,  and  a  spicy,  bitter  taste. 

407.    Oil  of  Achillea  Moschata. 

The  iva  herb  used  in  the  manufacture  of  iva  liquor  is  obtained 
from  Achillea  moschata  L.  and  owes  its  agreable  odor  to  a  volatile  oil 
of  which  about  0.5  p.  c.  are  obtained  upon  distillation. 

The  oil  has  a  greenish-blue  to  dark  blue  color  and  a  strongly 
aromatic  odor  and  taste.  Sp.  gr.  0.932—0.934.  It  boils  between 
170 — 260°.  The  only  substance  characterized  so  far  is  cineol,5  identified 
by  Hirschsohn's  cineol  reaction.  The  so-called  ivaol  of  Planta- 
Reichenau,*'  C24H40O2,  boiling  from  170—210°,  cannot  te  an  individual 
substance,  as  is  shown  by  its  boiling  temperature. 

408.    Oil  of  Achillea  Coronopifolia. 

Schimmel  &  Co.7  obtained  from  Spain  a  deep  blue,  mobile  oil  of 
Achillea  coronopifolia  Willd.,  possessing  a  strong  but  pleasant  odor 
reminding  of  tansy.    Sp.  gr.  0.924. 


>)  Trommadorfl's  N.  Journ.  d.  Pharm.,  16,  II,  p.  96. 

a)  Bericht  von  S.  &  Co..  Oct.  1894,  p.  55. 

»)  Trommndorft"8  N.  Journ.  d.  Pharm.,  16.  I,  p.  2*7. 

*)  Archiv  d.  Pharm.,  52.  p.  124. 

8)  Berlcht  von  S.  &  Co.,  Oct.  1894,  p.  27. 

•  )   Uebijc'K  Annalen,  150,  p.  148. 

f)  Berlcht  von  S.  &  Co..  Apr.  1898.  p.  64. 
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4-09.     Oil  of  Achillea  Ageralura. 

The  oil  of  Achillea  &g#ratam  1..  wan  distilled  by  de  Luca  L  in 
fi-.mi  the  Bowering  plant.    Bp,  gr.  0.848  al  34°.    Upon  distillsti  i 

tiona  ware  obtained:  the  first  boiling  between  Lflfi — L7€ 
second  between  180—182    and  yielding  upon  analysis  results  i  _ 

willi  the  formula  r-i„!l|,i  i 


410.    Oil  of  German  Chamomile.- 

(Hiiiin  <iiiiiii4i!iiiliiu'.  —  hiiiniiiniiii.  —  Bmaaet  ia  Owi— Hie. 

OftfOffl   urn  History.     The  common  chamomile.   Mutrirurin 
mills    L     [Chrysanthemum    cbtunomilla     Bernh.)    grows     thro 
Europe  with  the  exception  ol  the  extreme  north,  and  liae  raigra 
Worth  America  and  Australia. 

iiioinilt'  whs  oeed  medicinally  by  the  Greeks  and   Romans, 
nraa   highly  valued  during  the  middl.-  ages.      Brunscbwig 
distillation  o!  the  Bower*. 

The  oil]  which  attracted  attention  on   account   of  its   blue  i 
seems  bo  have  been  known  since  the  middle  ol  the  flfteei 
S; 1 1 ; n  1  i 1 1    mentions   it   in   his  list   of   1488,    and    the   Niimberg    p 
Joachim  Camerariua  prepared  ii  in   L588.    Gesner  and   Porta  diet 

rl il    after   moistening;   the    flowers    with  aqua    n'tae.      In    I 

Ordinance!    it    fa  Brat   mentioned  in   that   of   Berlin   fur   1574   hi   !  : 
title  of  Oleum  matric&riae  and  of  Fninkfurt-on-t  he-Mam   for   1587     D 
rlu-    Dispensatorium    Norieum    of    1589     ir     ia    mentioned    aa    <'■' 
rhiwiotnifliw  vulgaris  besides  Oleum  uiutric&rine. 

Hie  [.hie  color  of  the  ofl  was  attributed  to  a  copper  content  di 
tin  distilling  vessels,  until  Pauli  and  Herford   ol  Copenhagen  > 
L664  rli.it  the  "il  distilled   from  glass  vessels   likewise  post 
Color.*    On  a  large  stale   hy  steam  distillation,  i ■ ) i ; 1 1 j m » i m i  1 . ■  oil 
distilled    in     L82S    by    the    apothecary    Franz    Steer    of 
Hungary  '    The  oil  was  tirsi  examined  by  Zeller8  in  1*27. 

PREPARATION.        For    purposes    of    distillation    the    more    hum 
is.  whirh  are  mil   as  servieeuble  for  phannaceutieal  |>urp«» 
employed.     The   drug  used    for   distillation    comeK   from    Hungary.     Tlr 


i  i   Ann     ,!.•  ililru.   .-t    I'h.v*.,   V.   4.   p.   1 IV2 ;    .laliiv.1i     (    « 'h.'in ..    ISTS,   I       9 

■)  In  th>-  Doited  BtAtea  and  Eiifflitml  the  term   "oil   ol  auuu II.'"    In    ul»i<    uwri  ■» 

dwlguat*1  th*  oil  of  Roman  i-hnmouille,  Muintui*  nnhtllit. 
■  .'imili  l|'iH tltuni  bdtnnlcuin,  p.  JS2. 
*)  Buchnvr'n  Itepert.  f.  d.  Phnrm..  Ml,  p,  s." 
■J    IIiii-Iiii.'p'h   Itepitrt.   t.   d.    I'liArm..   BS,   [i.  SS7 


yield  varies  From  0.3  in  qjjg  p,  <■.  On  account  of  the  small  yield  of  oil. 
chamomile  was  formerly  1 1  is  tilled  with  lemon  nil  and  thus  the  Oleum 
tbmjBomillae  ettontmn  of  the  apothecary  simps  was  obtained. 

Properties.  At  middle  tempeEature,  chamomile  oil  in  a  rathe* 
id  liquid  of  a  dark  blue  color,  which  when  carelessly  exposed  to 
light  am]  air.  passes  into  green  and  finally  into  brown.  The  odOT  of 
the  oil  is  strong  and  characteristic  the  taste  hitter  ami  aromatic 
8p.  gr.  0.930—0*940  at  15::.  at  whiefc  temperature  the  nil  begins  bo 
deposit  crystals.  When  cooled  the  oil  becomes  butyraceoue  and  at  0°  has 
congealed  to  h  solid  mass.  The  saponification  number  averages  about 
4.".  on  .•n-riiini i  of  the  la  rye  paraffin  content,  the  oil  yields  but  turbid 
mixtures  with  00  p.  c.  aJcoboL 

I 'opposition.  Very  little  iH  known  about  the  composition  of  oil  of 
chamomile  for,  with  t lio  exception  of  the  odorless  paraffin,  DOl  a  single 
constituent  has  liecn  isolated.  The  older  investigations  of  Borntniycr ' 
il*-4-4i  and  Ih'zio-'  (1861)  contain  nothing:  worth  mentioning'.  The 
examination  by  Gladstone  '•  ilsiili  was  restricted  principally  to  the 
blue  fraction,  the  "coeruleine."  The  s1  nteuients  made  concerning  DBS 
pro|»-rties  ami  eomposition  of  this  snli.-i  am  ■•■  differ  greatly  from  tb 
of  Piesse*  (1668)  and  Knchler"  (1H71). 

An  oil  distilled  by    Knchler  himself  lw»g;tn   tf>  boil   at    1  o*   .     I'p   to 
iso;  abort  4.5  p.  <•.  of  n  faintly  bluish  traction  was  obtained  which 

possessed  a  Strong  chamomile  odor:  8.8  p.  c.  boiled  between  180—250  . 
between  955 — 295°  -12  p,  e.  were  obtained,  distilling'  with  bine  vapors. 
The  traction  obtained  above  2'.».V  iLv."i  p.  e.)  was  very  viscid,  the  vapors 
becoming  violet  at  Hist;  a  residue  of.  20  p.  e.  of  a  pitchy,  brownish 
mass  remained.  The  distillation  was  accompanied  by  decomposition, 
for  all  of  the  fractions  had  an  acid  reaction.  By  Shaking  with  aqueous 
potassa    an  acid   wh  ted   the  silver  sail    of    which    gave    figures 

n  freeing/  with  enprinic  acid,  CinHjoO^.  After  a  second  fractionation  of 
the  two  lower  fractions  an  oil  was  obtained  between  150 — Hi."0,  the 
composition  of  which  accidentally  agreed  with  the  formula  CiuHiflO. 
a  fraction  boiling'  within  a  range  of   16  degrees  cannot  represent    b 

chemical  individual.  The  analyses  of  the  following  fractions  are  of  no 
interest  for  the  same  reason. 

i  i   UeMg"!  AininliTi.  49,  p.  24a. 

5)   Wiener  aknriem.  Her,  4H,  2nd  part.  p.  202:   JabrMt),  t.  ClMnite,   L861,  p.  SSI, 

J)  Joum.  Chem.  Noc,  17.  p.  1:  Jntireeb.  f.  Chem..   1863,  i-    '.50. 

»}  OoUpt  rand.,  ".7,  p.  1018;   Qtmn.    .\>wn.    8,   pp.  245,   BTSj    Qmmo.    DaotrslM  . 

1MG4,    |i.   -'.■,'" 

»)  Berfc-bte,  t,  p.  s«. 
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The  blue  oil  named  azulene  by  Piesse,  boiled  between  281 — 289°  and 
was  regarded  by  Kachler  as  a  polymer  of  camphor  of  the  formula 
(CioHi«0)3.  By  treatment  with  potassium  a  hydrocarbon  boiling 
between  230—255°  was  obtained.  The  formula  CaotUs  assigned  to  it  is 
not  very  probable  if  the  boiling  point  is  taken  into  consideration.  (The 
sesquiterpenes  C15H24  boil  at  about  the  above  temperature).  Anhydrous 
phosphoric  acid  acts  on  the  blue  substance  with  the  formation  of  a 
hydrocarbon  (CioHi4)n.  In  its  general  properties,  the  blue  fraction  of 
chamomile  oil  agrees  with  the  blue  oil  obtained  by  Mossmer1  (1861) 
upon  the  destructive  distillation  of  ga) barium.  Possibly  the  high  boiling, 
blue  fractions  of  other  oils,  such  as  those  of  milfoil,  kesso,  valerian. 
Roman  chamomile,  wormwood  and  others  are  identical  with  the  bine 
fractions  of  the  oil  of  German  chamomile.  None  of  the  others,  however, 
have  such  a  deep  blue  color  and  it  would,  therefore,  seem  probable  that 
the  substance  involved  is  contained  in  the  purest  condition  in  chamomile 
oil.    It  certainly  is  worthy  of  careful  investigation. 

The  congealing  of  chamomile  oil  at  low  temperatures  is  due  to  ite 
paraffin  content.  The  paraffin,  which  remains  in  the  flask  when  the  oil 
is  fractionated,  as  a  dark  colored  mass,  is  difficultly  soluble  in  alcohol, 
but  readily  in  ether  and  persistently  retains  the  blue  color  of  the  oil. 
In  the  pure  state  it  is  white  as  snow,  melts  at  53 — 54°.  and  show.-,  ail 
the  properties  of  the  paraffin  hydrocarbons.-  Whether  it  is  an  individual 
hydrocarbon  or  a  mixture  of  several  homologues.  has  not  yet  l*vti 
determined. 

Examination.  It  is  reported  that  oil  of  milfoil  is  used  for  tro- 
adulteration  of  chamomile  oil.  it  l>eing  specially  suited  to  this  purpo*- 
on  account  of  its  bine  color.1'  Larger  quantities,  however,  are  exchpl.il 
on  account  of  its  totally  different  odor.  More  frequently  oil  of  cedar- 
wood  l  seems  to  be  used  which  has  no  marked  odor  of  its  own.  TV 
addition  of  this  oil.  however,  or  of  other  oils  reduces  the  congealing 
point.  Genuine  oil  l>e<>-ins  to  get  viscid  at  +  15°  and  becomes  wili'l 
at  0°.    Adulterated  oils  remain  liquid. 

411.    Oil  of  Feverfew. 

Oittoiv.      Miitrir/irht    iturtheniutn    L.    [Pyrrthmm    fHirtlmiium   Sin.. 

Clirvsunthrinmn  [>;irthfiiitim  IVrs..  Ger.  Mutterkrunt)  is  frequently 
cultivated  in  Germany  and  also  occurs  wild.  It  supplied  the  //»t\i 
Mfitrinirhif   formerly    officinal   in   Germany.      I'pon    distillation    of  t'h*- 


i)    l.iel.ljr's  AimuliMi.   Hit,  |>.  -Jiyj.  3)  (Ihmii.  ZtK-.  H,  p.  2<>s.  and  l'.».  |i.  8*"j 

»)   Hericlit  von  S.  &  Co.,  Apr.  1N'.>4.  p.  ltt.        *i   lt«-richt  von  S.  &  Co.,  Apr.  1n«».->.  p.  l'.». 


fresh,  flowering  plant  0.02— n.i>7  p.  c.  of  a  yellow  bo  dark  green  oil  in 
obtained.  &p.  gr,  0.906— 0.860.  At  timet  fchfl  oil  deposits  crystals  :it 
ordinary  temperature.  According  to  Chuutard  the  budding  In  rb  yields 
mora  oil  than  the  flowering  herb,  but  thai  of  the  former  contains  less 
atoaropteoe. 

r<i\[p<)srn«)v.    oil  of  feverfew  is  of  special  interest  because  the  rare 

l->;iinf>liiir '  was  Bret  found  in  u  by  Doanaigues  and  I  ''huiifnrd  -  in  L848. 
In  order  in  obtain  this  substance  the  -oil  to  fractionated,  mm. I  ir.i-tim. 
200°  iH  subjected  to  the  temperature  of  a  freezing    mixture,    and    the 

•  •rvsrals  separated  by  means  of  a  force  filter.     1-Camphor  melts.  ;ir   I. 

boils  at  304    and  deviates  the  my  of  polarized  light  as  far  to  the  left, 
s—38.10)  as  ordinary  camphor  does  to  tin  right, 

Feverfew  cultivated  in  the  neighborhood  o!    Leipzig   yielded  0.068 

j..    c.    ol   oil,     sp.    -r.    Q.900.      At     ordinary     tempera  t  il  re    ;i     ..  m.sideral  >le 

quantity  of  hexagonal    crystals   Bdparated,    which,  when    recryatallised 

from  petroleum  ether,  melted  at  208— SI04C  and  consisted  of  1-liorneol, 
[a]i,  =  —  ,"J<i°.    Camphor  was  not  to  lie  found  in  the  oil.3 

It  Seems  probable  that  the  oil  examined  by  !'•■-  and  •'haittaid 

also  contained  borned  besides  i  amphor.  for  the  mother  liquor  from  the 

I  crystals,  after  treatment  with  nitric  acid,  yielded   niore  camphor.     It   is 
but  rational  bo  sasnaie  that  the  farther  amounts  of  camphor  obtained 
after  the  treatment   jritih  nitric  acid  owed  their  origin  to  tin  borneol 
wot. 

According  bo  Ghautard'  the  oil  further  contains  a  terpens  boiling 
below   200°,   winch   did    not   yield    a   solid    derh  ith    bydri 

oride;  and  a  liquid  dextrogyrate  constituent  boiling  above  200Q 
wbicll  contained  more  oxygen  than  camphor.  In  connection  with  the 
oil  mentioned  above,  ScMmmel  «.v  Go.  obtained  the  saponification 
Dumber  181  winch  indicates  a  rather  high  ester  content. 


412.    Oil  of  Tansy. 

Oleum  TanaretL  —  Kalnfariiol.—  EsM'Hce  ile  Tunai-de, 

ORIOIN   AVn   HlsToHY.      T:in;tntiim  vulgnn'  I*    \('in\s:ni<!i>'inuui   6800- 

eetum  Karerh)  is  found  wild  in  most  European  countries,  likewise  in  the 

Atlantic  states  of  North  America,  and    is   also    cultivated     ft    is    one    of 

the  strongly  aromatic  composites.    The  oil.  which  is  especially  contained 


ii  l-i  'inn  |ih..i    'iccttn  alm>  in  ■>!!••  .iilior  Olla  namely  In  nil  nf  iiumy. 

*l  Juurn.    t.   |ir;ikt.   Oiem..   4,1.   p,    45, 

■l  Beriehl  roil  s.  I  0o.,  OM     18*4,  p.  71. 

*i  JODra.  de  I'hnrm..  IIJ,    14    p.    l-'t;  J  nh  rrat.fr.  f    riic-iiilc   1WJ.H,   p.   .".."..Y 
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in  ili>'  flowers,  has  been  use  anthelminthk  mm  nl<ll?up*. 

In  ill-'  [Jnited  States  the  leaves  uml  flowers  an  official. 
The   distilled    water   from    the   flowers   and    leaves 
remedy  daring  the  sixteenth  and  seventeenth  eenl 

mentioned    in    the   price   ordinal I    Frankfort   tar   L582  and 

DIspenBatorinm    Norteum    ol    L589.     Tin*   nil    was    Aral 
m'  in  1841. 

Pkki'ARAtion.     Freeh,   flowering  tansy  villein  upon  (list  ilia  1 

0,2,  dry  herb  0.2 — (Ml  p.  c.  of   oil.-    The  commetvial  oil  is  obtainad 
principally  from  North  America.    Ir  should  I*-  noted  that  n  fmm 

different   si  >un ■••-   .  nrics  s<  ►ui''v\ 

I'icoPEItTlKH.     Oil  of  tansy  is  8  .v.'llmvisb  liquid,  which  1" 

niiiliT  tin-  influence  oi  air  and  fight.    Tbn  sp.  jr.  of  thi 

herb  ii  0.925—0.940,  that  from  dried  herb  0.955;  an=-+80  to  +  +-" 

The  American  oil,  when  pare,  forma  b  clear  solntion  with  3  pi 

l».  «•.  alcohol.    An  oil  distilled  in  Germany  gave  no  dear 

7(i  p.  r.  alcohol. 

An  EnirliHli  oil  from  cultivated  tansy1  had  bul  little  resemblance, 
to  odor,  ba  ordinary  ofl  of  tansy  but  resembled  oil  ol  rasemsa 
bad  a  decided  odor  of  eamphor;  npoo  evaporation  <>i  t i » . -  ,.m  ,i  ii.-ii,-.a. 
amors  odor  was  finally  developed.    Its  camphor  content    was 
thai    s   pari    ol  11    crystallized   oui   a.1  0°.     Very  rem 
optical  behavior  lor  if  wob  strongly  la  'i>  =  —  27''. 

CouFOflrnov.    Tin-  bulk  of  oil  ui  tansy  consists  of  ttrajone 
.i'Ii. in'  to  which  th.'  mil  owes  its  characteristic  odor.    \    •>■ 
in  a  pars  state  by  Bniylautn*  in  1N7K.     If  the  oil   i«  shaken 
in  lii-^  (lir"'cii"i»s  v\ i 1 1  l  an  equal  vi.liuni-  of  soiliutu  add  sulphi 
;iikI    rwm   parts   of   alcohol,    a  compound  CioHi«O.NuHs<  i ; 
tijiuii  pimion^t'ii  standing,  from  which  the  pure  thajone  can  beeepfl 
by  means  of  soda.    That  this  suiisi.iiic-.  which  BruylantN  n 
an   aldehyde  and   named   tanacetyl   hydride,    is  n    ketone  and    identi 
with    the  thujone    isolated   by    Wallach   from    thuja    oil,    was    sbowi 
I.-,    Bemxnler.11     Properties   and   derivatives  of    thujone 
on  p.    H'»7. 


ii  Conpt,  ri'ii-i  .  L8,  p.   186;  Journ.  Mr  prekt.  Cbem.,  85,  pp 

»l  TIip  yield   mentioned   in    Lfpplx   iBerlehte,    IS,  p    10R8,  Ret.>,   rli 
the  flower*  n*i<l  COS  p    ■     from   the  herb  can  not   well  refer  n>  the  oil    .a  inieed  bj 
ilUrlllaili.ii 

s»  Bertetti  ran  B,  I  Do.,  Oet  16WS,  p 

*■  Bartebu,  11,  p.  »«-•• 

»)  Bert  la-    ■::■.  p. 
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Fraction  903—305°  upon  oxidation    with   chromic   acid   yielded   a 

sninti  MiiiniuiT  r.f  i-aiuplior.  hiiivi.'iutB  nupposed  thai  this  fraction 
contained  the  alcohol  CieHisO  corresponding  to  bhujons  and  regarded 
i  he  camphor  Baits  i  >xida  i  ii  m  product.  Inasmuch  as  ii  is  n<  iw  known  thai 
tirojyl  alcohol  does  not  yield  cainphor,  bbifl  ketone  must  be  regarded 
either  a  atitoenl  of  the  oil  or  at  b  product   of  oxidation  from 

some  substance  other  than  thujyl  alcohol.  E'ersoz1  (1M41),  .il.su  Yohl- 
i  ls.'i.'ii   |jnri   niis.-rv.Ni  1 1„.   uii,   after  having    been  oxidised  with 

chromic  add,  « •  c » c 1 1 .- 1 i 1 1 « -« 1  camphor.  Person  did  not  answer  the  question 
whether  bhis  camphor  was  eontaixted  in  the  oil  m  snch  or  whether  it 
was  a  product  oi  the  oxidation. 

In  order  to  decide  tins  question  Schimmel  ft  Co.  rexnoTed  ih^thujone 
as  completely  on  possible  I »_\"  shaking  with  bisulphite  solution,  and 
Fractionated  the  remaining  oil.  At  305c  the  distillate  congealed  partly 
in  the  receiver.  The  crystalline  muss  wu-  separated  by  suit  ion  and 
crystallized  Irnin  SO  p.  c.  alcohol.  Odor  and  other  properties  indicated 
a  mixture  of  camphor  and  bomeol.  For  their  separation  Haller'.-* 
method'  fraa  employed  and  a  relatively  large  amount  of  camphor  with 
little  IiotiiimiI  obtained*  The  camphor  was  identified  by  means  of  the 
oxime  melting  at  110°.    The  optical  properties  allowed  that  it  was  not 

rhe   common   dextro  camphor,    but    the    very    rare  bmvo  camphor.     The 

amounl  of  bomeol  was  too  small  to  determine  ita  rotation. 

It  remains  to  be  determined  wfaetheT  bhujyl  alcohol  is  contained  in 
the  oil,  its  presence  being  probable  according  to  Brnjlante;  also  whether 
she  terpens  of  Brnylnnts.  boiling  about  100",  is  prueoa  or  campheae. 

According    bo   I'eyrainl,*  oil  of  tans;   is  exceedingly  poisonous.     In 

animals  it  produces  a  condition    similar    to    rabies,    hi   r»g0  tminrnlhiih-. 

413.    Oil  of  Tanacetnm  Balsamita. 

The  Fresh,  flowering  herb  of  TVinacetmn  b.'ilsuruit.-t  L.  yielded  upon 
distillation  0.004  p.  e.  of  oil.5  The  odor  i>  agreeably  balsamic,  but  little 
characteristic,  reminding  of  tansy.  Sp.gr.  0.943— 0.949;  a»=—  i;;  ffl 
to  —53*48';  sap.  numl>er  =  21.     In   the  cold,   paraffin-like  crystals  ore 

formed  at  the  surface,  The  oil  was  Dot  soluble  in  so  p.  ,-.  alcohol. 
With  1—2  parts  of  90  p.  c.  alcohol,  however,  it  pave  a  dear  solution. 
but  this  was  rendered  turbid  upon  the  addition  of  more  alcohol,  white 
flakes  (paraffin?)  separating,    The  oil  boiled  between  207—388°. 

>i  Compt,  rend.,  18,  p.  *SSj    [JebfK'K        »i  Oonqtt.  mid..  lf>*.  ,..    Kins 
Vnn.il.  -n.    44.     |i     SIS;     .l.inrn.    t     prnkl.  >)  COHtpl     r.-nd  ,    0»5.   p.   526. 

Chem.,  25,  p.  58.  »>  BerfcM  ran  s.  t  Co.,  Qet.  188T,  i 

»)  Archlv  d.  Pharui..  124.  p.  IS. 
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414.    KikaOil. 

Kiku  oil  is  distilled  in  large  quantities  in  the  western  part  of  Japan 
from  the  leaves  and  flowers  of  Pynthrom  indieam  Cass.  (Jap.  Abata- 
Kuku).  The  production  in  1887  amounted  to  about  1,400  k.  It  is  need 
as  a  popular  remedy.  *- 

The  oil  of  the  leaves  is  colorless  and  has  a  camphoraceous  odor 
reminding  somewhat  of  eucalyptus.  Sp.  gr.  0.885;  boiling  tomperatare 
165— 17&°. 

The  oil  of  the  flowers  is  likewise  colorless  and  has  an  unpleasant 
odor.  The  first  fraction  distilling  at  about  180°  has  a  pleasant  odor, 
the  higher  fractions  are  camphoraceous  but  not  agreeable.* 

416.    Oil  of  Artemisia  Vulgaris, 

Artemisia  vulgaris  L.  (Ger.  BeHhaa)  is  a  common  weed  found  along 
hedges  and  roadsides  and  contains  volatile  oil  in  all  its  parts,  the  root 
yielding  0.1  p.  c,  the  herb  0.2  p.  c 

The  root  oil  is  greenish-yellow,  butyraceous,  crystalline.*  It  has  a 
nauseating,  bitter  taste,  first  burning  then  cooling. 

The  oil  from  the  herb  is  but  little  characteristic  as  to  odor. 
Sp.  gr.  0.907.  According  to  an  observation  made  in  the  laboratory  of 
Schimmel  &  Co.  it  contains  cineol. 

416.    Oil  of  Estrag-on. 

Oleum  Dracunculi.  —  Esdragonol.  — Essence  d'Es  ragon. 

Origin.  Estragon  oil.  which  is  used  in  the  preparation  of  aromatic 
vinegars,  is  distilled  from  the  flowering  herb  of  Artemisia  dracunculash. 
The  dry  herb  yields  0.25—0.8  p.  c;  the  fresh  herb  0.1—0.4  p.  c. 

Properties.  Estragon  oil  is  a  colorless  to  yellowish-green  liquid  of 
peculiar,  anise-like  odor  and  strongly  aromatic,  but  not  sweetish  taste. 
The  sp.  gr.  varies  greatly,  0.900—0.945.  An  oil  distilled  from  the  dry 
Thuringian  herb  had  a  sp.  gr.  of  but  0.890.  The  oil  is  dextrogyrate. 
«D  =  +  2  to  +  9°.     It  is  soluble  in  10  parts  of  80  p.  c.  alcohol. 

Composition.  Estragon  oil  was  first  examined  by  Laurent*  in  1842. 
Upon  oxidation  he  obtained  an  acid  melting  at  175°  which  he  termed 
dragonic  acid.    tierhardt6  (1844)  identified  this  acid  with  anisic  acid 


»)  Berlcht  von  S.  &  Co..  Apr    188S.  p.  40. 

»)  Berlcht  von  S.  &  Co..  Apr.  1887,  p.  87. 

»)  Breti  &  Ellenon.  Tanchenbuch  IUr  Chemlker  nnd  Apotheker,  1820,  p.  61. 

«)  Lieblfr'H  Annalen.  44,  p.  818. 

*)  Cohipt.  rend..  !'.>.  p.  489;    Lieblff'a  Annalen.  52.  p.  401. 
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and  showed  that  estragon  oil  behaved  toward  reagents  like  anise  oil, 
and  concluded  that  the  two  oils  were  identical.  Since  then  anethol  was 
regarded  as  the  principal  constituent  of  estragon  oil.  When  in  1892 
Schimmel  &  Co.  found  methyl  chavicol  (p-methoxy  allyl  phenol),  the 
isomer  of  anethol  (p-methoxy  propenyl  phenol)  for  the  first  time  in  a 
volatile  .oil,  viz.  oil  of  anise  bark,  the  estragon-like  odor  attracted 
attention.  This  suggested  a  new  investigation  of  estragon  oil  which 
showed  that  the  bulk  of  this  oil  consists  of  methyl  chavicol.1 

Upon  energetic  oxidation,  methyl  chavicol  like  anethol  yields  anisic 
acid,  milder  oxidation  with  permanganate,  however,  yields  homoanisic 
acid.  The  statement  by  Gerhardt  that  the  acid  obtained  by  the  oxid- 
ation of  anise  oil  was  anisic  acid  wan  correct,  but  his  conclusions  were 
wrong. 

Somewhat  later  (1893)  Grinmux2  likewise  found  methyl  chavicol  in 
estragon  oil  and  named  it  estragol. 

The  properties  and  derivatives  of  methyl  chavicol  are  desiribed  on 
p.  179.  In  addition  to  the  inactive  methyl  chavicol.  estragon  oil  con- 
tains several  other  constituents  to  which  the  optical  activity  of  the  oil 
is  due,  but  these  have  not  yet  been  examined. 

417.    Oil  of  Levant  Wormseed. 

Origin.  The  unexpanded  flowers  of  Artemisia  maritime  var.  steeh- 
manni  are  used  as  a  popular  anthelmintic.  The  bulk  of  the  levant 
wormseed  is  used  in  the  manufacture  of  santonin,  whereby  the  oil  was 
obtained  as  by-product.  Since  the  manufacture  of  this  by-product  has 
been  dropped  the  price  of  the  oil  has  risen  and  its  consumption  decreased. 
To  this  circumstance  should  be  added  that  the  principal  constituent  of 
the  oil.  the  cineol  or  eucalyptol.  can  be  had  pure  and  at  a  low  price. 
The  yield  varies  from  2—3  p.  c. 

Properties.  Oil  of  levant  wormseed  is  a  yellowish  liquid  possessing 
the  caraphoraceous  odor  of  cineol,  but  also  the  unpleasant  by-odor 
characteristic  of  the  drug.  Sp.  gr.  0.915 — 0.940.  The  oil  is  slightly 
laevogyrate. 

Composition.  Up  to  1884  oil  of  levant  wormseed  had  been 
repeatedly  examined  but  the  results  were  unsatisfactory  because  they 
were  more  or  less  contradictory,  particularly  those  pertaining  to  the 
dehydration  products  of  the  constituent  CioHi«0.     Whereas   Volckel8 


t)  Bericht  von  «.  &  Co.,  Apr.  18i>2.  p.  17. 

>)  Corapt.  rend.,  117.  p.  1080. 

»)  Llebig'8  Annalen.  88.  p.  110:  87.  p.  812:  S».  p.  «58. 
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(1841,  L8SS  and  1854),  Hires! *  (1854),    Kraut  an. I  Wahlforas*  (181 
and  Graebe8  ( 1873)  claimed  that  phosphoric  ami  anhydride  pi 
drocarbon  t'mHo;.  Panel   Bad   Bomeyer  •  (1874)   showed  th 
hydrocarbon  "cynene"  was  identical   with  cymene,  •  '.,,, llj,.    These  « 
tradictory   points,    however,    were    cleared    dp    by    two    eontributi 
published  a1   almoet  the  same  time,  vis.  those  of  Wallacli 

BSd    Bell  and  6l  iinki\" 

W;i||.i.-ii   ii ml   Bra^s  wen'   tin*  ttrst    to   isolate  the  COO 

siitiH'iiT    in    ;i    para  state,  by  making   its    hydrogen  chloride    additii 

product  and  dseoinpoRin^  rhiis  with  water.    This  siii>st; wli 

called  cineol,  ta  dehydrated  by  hydrogen  chloride  or    benzoyl 
yielding  a    terpens,  cynene,  which  later    was  termed    dipentens. 
also  showed  thai  dipentene  under  the  Influence  of  concentrate! 
acid   or  phosphorus  iwntarhlorkli'  yields  cyxnene.     This  exple 

bradictory   statements   of  Barlier  chemists   who 
strength  and  character  of  the  dehydrating  agents  obtained  n 
in  uiaVii  either  dipentene  or  cymene  predominated. 

In  addition   to  cii I,  the  oil  contains   an   unknown    tiydroca 

either  a  terpens  or  cymene,  the  boiling  point  nf  which  lie?-  vi 
thai  of  dneol;  also  an  oxygenated  substance  boiling  highei  the 
and  optically  laevogyrate. 


418.    Oil  of  Wormwood. 
oleum  Alisynthii.  —  ttVriiiutiil.  —  BtSSSM  d'JUH]  nthr. 

Oitu .  i      urn  History.     Artemisia   ahewthinm    L.    ia   Indigi 
many  European  countries  and  has  been  introduced  into  North  A 
Fur  commercial  purposes  fche  ptanl  hi  frequently  cultivated. 

Tin:  distilled    oil    of   wormwood    was   known    to    Porta    nbont     1 .~, 

who  ealled   attention   to  its   blue  color      it    was  first    examined 
Hoffmann  in    L722  and  recommended  by  him    for  medicinal   pi 

aa  also  exami I  byQeonVoy  (1721),  Kunzeuiiiller  (1784),  Bo 

(1785),  and   htargueron   (1798).     In   the  price  ordinances  h    » 

Mia  I      ill'     Fran  klu  rl     lor     1587,    also    in    tin-     Dispensntorium 

or  1580. 

I'm.r \n \iio\      Whereas    the    French    oil    formerly    controlled 
market,  it    is  now  replaced  more  and    more    by   the  cheaper 


>i  Jafcmib.  I  rii.inii-,   IBM,  p.  601; 
i  85fi.  i-    6ftS 

»l  LlvUs'f    \iwi/il.-n.    |9H,  p.  298 
*>  Bwichle,  5,  p.  880 


i)  asrichte,  t.  p,  i  iae 

:  .    I.I.-I.Il''- 

Bi  rlrhte,   i  7.  |.    1070. 


Oih  of  it"'  '  ompotitiie. 
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prised  American  oil  from  New  York  (Wayne  Go.).  Mi.  -higan,  Nebraska 

ami   \\ 'is.-oiif.in.     Similar  in  quality  to    tlie    French    are   the  Spanish    ami 

A lir'Ti.m  oils,  also  the  « •  i  1  prepared  in  small  quantities  on  Corsica  The 
Russian  oil   which  Tor  a  time  was  to  bo  bad,  has  again  disappeared 

from  the  market  The  consumption  ol  wormwood  oil  lias  decreased 
considerably,  due  poaslbty  bo  the  toxic  properties  ol"  the  oil  in  which 
attention  has  bean  directed. 

Prom  the  fresh  herb  cultivated  in  (jenmmv  ':.  p,  a,  of  oil  a1  most  ie 

obtained,  which  nt   Orel   it  dark  in-own.  the  color  changing    to   green 
bc  prolonged  exposnre  to  the  air. 
I'lioi-KitTiKs.     Oil    of    wormwood    is  a   somewhat    viscid    liquid   of    a 
dark   jj-mm  oi-  occasional   bloc  color.      lr    has   r lie   not  odor  of 

the  plant  and  a  bitter,  grating  and  persistent  baste.  Bp,  gr.  0.9S5-* 
0.955.    On  accouid  of  the  dark  color  the  angle  of  rotation  cannot  be 

determined.     Inasmuch  as  the  principal  constitueni    of   b$ ii.    the 

thujoiic.  is  strongly  d**xt  rou'vi-at'-,  the  oil  itself  must  be  dextrogyrate 
The  oil  is  soluble  to  a  clear  solution  in  2 — 4-  p.  of  so  p.  e.  alcohol. 

Composition,     The    first    chemical   examination   of   the  oil  vva.s    made 

byLebianc1  in  184.".  After  repeated  rectification  over  time,  he  obtained 
a  principal  fraction  boiling:  at  205°  which  had  the  composition  rmllmO. 
I'v  treating  this  with  phosphoric  acid  anhydride  lie  obtained  n  hydro- 
carbon Oidllii.  These  results  were  confirmed  by  the  later  investigations 
•  if  CafaoniB*  (1847),  Schwanert8  (1889)  and  Gladstone-1  (1864). 
Beilstein  and  Kupffer5  (1873)  Called  tlie  substance  CinHieO  absynthol 
and  identified  its  dehydration  product  with  oymene.  They  also  verified 
Oladstone'R  statement  that  the  high  fraction  270—300°  is  Identical 
with  the  corresponding  fraction  of  oil  of  chamomile. 

By  washing  the  various  fractions  with  aqueous  potnssn,  Beilsieiti  ami 
Kupffer  obtained  an  ax-id,  the  barium  salt  of  which  indicated  at letic  acid. 

The  identity  of  abaynthol  with  tanacetone  or  thujoue  wi«*  pointed 
out    by  Scniiidci-"  (for  properties  nee  p.  167}. 

Fritraehe  Bros.7  recently  examined  an  oil  distillpd  in  their  Garfield 
laboratories.    The   thujoue   wa.s  removed  us  completely   as   possible  by 


i.  I'ompt.    rend.,    21,      p.    .{Tit;     Ann,    ile   QhtfB.    9t    Phye.,    Ill,    16.   p.    B88;     OhMB. 

Cantraibl.,  i«4«.  p,  ea. 

J|  Ciniipt.  rund..  35.  p,  73ft. 

31    UHjIr'h  Animlen,  128.  p.   1H). 

*l  Journ.  Chem.  Soc,  17,  p.  1;  Jahraih.  I.  cheni.,  1803,  p.  K-m. 

«)    I.MiIr'm   Amml^n.   17".    p.    -".'O. 

■I  Berlcbte.  25.  |>.  :i:i.-»n.    Comp.  also  Ibid..   -J7,  p.  «&S.   and    Berlcht  von  S.  4  Co., 
Oct.   ISM,  p.  61;    and   Wiillarli,   C4BlSflrS  Ammlen,   886.  |>    '.':i 

'i  Iterictit   v..ji  s.  a  <  ....  Apr.   1K'.»7.  p.  fit. 
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means  of  sodium  acid  sulphite  solution  and  alcohol,  and  the  remaining 
oil  saponified  with  alcoholic  soda.  The  saponified  oil  was  distilled  with 
water  vapor,  bnt  a  viscid  residue  remained  which  was  only  partly 
soluble  in  ether.  The  portion  not  soluble  in  ether  proved  to  be  the 
sodium  salt  of  an  add  which  was  identified  with  palmitic  acid  by 
means  of  its  melting  point  and  the  analysis  of  its  silver  salt.  Of  the 
volatile  acids  acetic  and  isovalerianic  acids  were  identified. 

The  saponified  oil  was  distilled  in  vacuum  and  the  lower  boiling 
portions  fractionated  under  ordinary  pressure.  A  small  fraction  158— 
168°  resulted  in  which  the  presence  of  phellandrene  was  demonstrated. 
An  attempt  to  prepare  pinene  nitrosochloride  resulted  in  the  formation 
of  the  characteristic  blue  color  and  a  few  crystals  were  obtained,  bit 
the  amount  was  too  small  to  make  possible  the  identification  of  pinene.1 

Fraction  200—208°  was  found  to  consist  of  thujone  which  cannot 
be  removed  completely  from  the  oil  by  means  of  the  bisulphite.  It  was 
characterized  by  means  of  the  bisulphite  addition  product,  also  by  its 
tribromide  melting  at  121—122°.  Neither  of  these  compounds  could  be 
obtained  from  the  following  fraction  210—215°  which  was  shown  to  be 
of  alcoholic  nature  by  means  of  acetylisation  and  subsequent  saponifi- 
cation. Careful  oxidation  with  chromic  acid  converted  it  almost 
completely  into  thujone,  thus  demonstrating  the  presence  of  thujyl 
(tanacetyl)  alcohol. 

In  the  higher,  fairly  large  fraction  260 — 280°  the  presence  of  cadinene 
was  demonstrated  by  means  of  the  hydrochloride  melting  at  117 — 118°. 

By  saponification  of  the  original  and  of  the  acetylized  oil  it  was 
shown  that  the  oil  contains  17.6  p.  c.  of  thujyl  acetate  (=18.9  p.  c.  of 
thujyl  alcohol)  and  24.2  p.  c.  of  total  thujyl  alcohol  (free  and  combined). 

Oil  of  wormwood,  therefore,  consists  of  the  following  substances: 
1)  thujone,  CtoHi«0;  2)  thujyl  alcohol,  CioHigO,  free  and  combined 
with  acetic,  isovalerianic  and  palmitic  acids;  3)  phellandrene  and 
possibly  pinene;  4)  cadinene;  5)  blue  oil,  the  elementary  composition 
of  which  has  not  yet  been  definitely  determined. 

Examination.     Oil   of   wormwood   is    principally   adulterated   with 

turpentine  oil.    Inasmuch  as  oil  of  wormwood  itself  contains   but  little 

of  this  terpene,  its  presence  is  readily  ascertained.     If  a  first  fraction  of 

10  p.  c.   is    distilled    over,  this  should   be   soluble  in  2  p.  of  80  p.  c. 

alcohol. 

i)  Wright  (18741  (Pbarm.  Journ.,  III.  5.  p.  288)  round  two  hydrocarbons  la  the 
oil.  the  one  boiling  at  150°,  the  other  between  170—180°.  Brflhl  (1888)  (Rerlcbt*.  21. 
p.  156)  Ih  of  the  opinion  that  the  phyHical  propertleit  mentioned  by  Gladstone  Indicate 
d-pinene. 
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419.    Oil  of  Artemisia  Gallica. 

According,  to  Heckel  and  Schlagdenhauffen i  (1885).  Artemisia 
gallica  Willd.,  which  is  widely  distributed  throughout  France,  contains 
besides  santonin  1  p.  c.  of  volatile  oil.  In  its  preparation  a  small 
amount  of  a  crystalline  substance  (camphor?)  was  obtained.  Concerning 
the  composition  of  the  oil  nothing  is  known. 

420.    Oil  of  Artemisia  Barrelieri. 

The  oil  distilled  from  the  flowering  herb  of  Artemisia  barrelieri  Bess. 
is  used  in  Spain  as  a  popular  remedy  against  colic,  and  hysteric  and 
epileptic  attacks.  It  is  also  said  to  be  used  in  the  preparation  of 
Algerian  absynthe. 

The  odor  is  pleasant,  strong,  aroinatic  and  reminds  strongly  of 
tansy.2  Sp.  gr.  0.923.  It  boils  between  180—210°  and  consists  almost 
entirely  of  thujone,8  thus  explaining  its  similarity  to  wormwood  and 
tansy.  If  it  could  be  obtained  in  large  quantities  it  would  be  admirably 
suited  for  the  preparation  of  pure  thujone. 

421.    Oil  of  Artemisia  Glacialis. 

The  dry  herb  of  Artemisia  glacialis  L.  (Genepi  des  Alpes)  (Ger.  Alpen- 
brifuss,  Genepikraut)  yields  upon  distillation  0.15—0.3  p.  c.  of  volatile 
oil  with  a  strongly  aromatic  odor.  Sp.  gr.  0.964  at  20°.  It  boils 
between  195  and  310°.  At  0°  it  solidifies  to  a  butyraceous  mass  due 
to  the  presence  of  a  fatty  acid  melting  at  16°.4 

422.    Oil  of  Fireweed. 

Erechthiti8  hieracifolia  Raf.  is  frequently  found  wild  in  burned  forest 
districts,  hence  the  name.  According  to  Todd5  its  sp.  gr.  is  0.845—0.855, 
according  to  Power8  0.838  at  18.5°.  It  is  either  dextro-  or  laevo- 
gyrate.  aD  =  —  2  to  +2°.8 

According  to  Beilstein  and  Wiegand7  (1882)  the  oil  consists  princi- 
pally of  a  terpene  boiling  at  172°,  sp.  gr.  0.838  at  18.5°  which  absorbs 
a  molecule  of  hydrogen  chloride  without  forming  a  crystalline  derivative. 
Fraction  240 — 310°  also  has  the  elementary  composition  CioHm.  The 
fractions  boiling  above  190°  are,  according  to  Power,  polymerization, 
products  due  to  boiling. 


i)  Compt.  rend.,  100,  p.  804.  »)  Am.  Journ.  Pharm.,  59,  p.  812. 

»)  Bericht  von  8.  &  Co.,  Oct.  1889,  p.  58.  «)  Pharm.  Rundttchau.  5,  p.  201. 

»)  Bericht  von  S.  &  Co.    Oct.  1894,  p.  51.  t)  Berichte,  15.  p.  2854. 
*)  Bericht  von  S.  &  Co..  Apr.  1889,  p.  48. 
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423.    Oil  of  Petasites  Officinalis. 

I'fi.-isitrs  ofBtio&tm  Moench,  (Qm,  Paetwaraft,  yields  npoi 
0.1  p.  <■   oJ  rolatile  nil  which  does  not  fonn  h  clear  solution 
m  parts  <>f  'jit  p.  v.  alcohol.    Bp.  gr.  0.944;  bd=  +  2<,18'. 

424.    Oil  of  Arnica  Root. 
OBKHB    ami  PBOPX&TD9B.     This  oil  [e  •  »l .r .-i n n-' J  from  the 

pool  of  Arnica  u><>ut;\n;i  L.,  with  a  yield  <>f  0.5—1   p.  a.     [I 
tight  yellow  in  color  and  darkens  with  age.    it   has  an  odor  n 
of    radish,    and    a    pungent    aromatic   rust**.      Sp.    gr.    0.99*)— 

«D  =  —  1 B68', 

(position.    Arnir.-i  i i  <>ii  u,is  tirsi  examined  by  Wals'  in  184 

irho  claimed  in  have  found  capnwk  and  naprylfc  esters  io  tb 
Capronic  and  capryiic  acids  in  tin-  mpieous  .lix.Till.-i r«^.     Entirely 
results  were  obtained  by  Bigs!"  in  1873.     He  Found  iaobutyr*     ■  ■  • 
the  aqueous  distillate,  also  braces  ol  Formic  acid  and  a  small  amoral 
ol   ;in  acid  the  silver  miIi   of   nrhjcb    gave  results  agreeing  with  i 
angelic  or  ralerianfc  adds. 

The  oil  boiled  between  21+  and  288*  with  decomposition,  leavings 
brown  resinous  residue. 

[•'or  ili--  invest  Ration  of  the  individual   Banst&tuents   Mm 
saponified  with  alcoholic  potassa,  and  the  alkaline  solution 

i   dilate  sulphuric  acid.     A   phenol,   b.  p.  234—225°,   and  sp 

1.015  .ii  12°  was  thus  obtained,  il lementary  analysis  of  whk 

with   the  formula  CsHioO.     Sigel,   therefore,   regards   the  subst 
phlorol  (ethyl  phenol)  without,  however,  bringing  any  proof    T 
ether  of  this  phenol  i>  a  colorless  liquid  of  agreeabli 
ap.  bt«  0.9828  at   W  and  b.   p.  215—217."     The  alkaline  liqui 
contained  isobutyric  acid,  rims  rendering  the  presence  ol  isobni 
phloryl  ester  in  bha  original  oil  probable. 

The  nil  separated  from  the  alcoholic  alkaline  solution  by   n 
Mut.r  \»  iili-ii  l».'rw«vii  '224: — 245°  and  upon  oxidation    with   i-hr-maii-  .i:l 
yielded  thymoquinone,  CloHisOs.     WTien  heated  with   hydri 
a    aealed    tub*-,    methyl    iodide,    rhymotiydroquinone,    <  ioH 
1  dipnoi  boiliujr  at  225—220°  and  of  the  composition  of  phlorol,  «  ,1: 
were    obtained.     Tin*?-,    result*    indicate    the    presence    of    hydn 
quinone  methyl  ether  aud  phloryl  methyl  ether  in  the  oil. 


',   N«OH  .Uhrb.  der  Plana  .   15,  p.  839;   Ant.lv    l.   IMiariu,.    LBS, 
Chelate,  18S1,  p    "■'■- 

■i  i    I.li-I.lu-   AniiMl-n.    I  7'i.   p,    BAB. 
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According  to  Sigel  the  oil  of  arnica  root  consists  one-fifth  of  iso- 
butyric  acid  phloryl  ester,  the  remaining  four-fifths  consisting  largely 
of  the  methyl  ether  of  hydrothymoquinone  and  of  a  small  amount  of 
the  methyl  ether  of  a  phlorol. 

425.    Oil  of  Arnica  Flowers. 

Origin  and  Properties.  The  flowers  of  Arnica  montana  L.  give 
upon  distillation  a  small  yield,  0.04 — 0.07  p.  c,  of  oil.  It  is  of  a 
reddish-yellow  to  brown  color  and  has  a  strong  aromatic  odor  and 
taste.  At  normal  temperature  it  is  usually  a  butyraceous  mass,  some- 
times, however,  it  congeals  only  when  •  cooled.  In  one  instance l  the 
sp.  gr.  was  found  0.906  at  15°;  in  another2  0.900  at  25°;  a  third  oil 
had  the  sp.  gr.  0.8977  at  15°.  Acid  number  75.1,  saponification  number 
29.9.    It  was  not  completely  soluble  in  10  parts  of  90  p.  c.  alcohol. 

Composition.  The  oil  has  not  yet  been  examined.  In  the  petroleum 
ether  extract  Bftrner8  found  lauric  and  palmitic  acids,  also  hydro- 
carbons of  the  paraffin  series.  Inasmuch  as  these  three  substances  are 
volatile  with  water  vapor  they  must  be  contained  in  the  oil,  and  are 
undoubtedly  the  cause  of  its  congealing.  Schiramel  &  Co.  isolated  an 
acid  melting  at  61°  from  the  oil. 

426.    Oil  of  Coetus  Root. 

Origin.  The  root  of  Saussurea  lappa  Clarke  (Aplotaxis  lappa 
Decaisne,  A.  auriculata  D.  C,  Aucklandia  costua  Falconer)  was  known 
to  the  Greeks  as  kootos  and  was  used  in  the  preparation  of  a  fragrant 
ointment.  The  plant  is  indigenous  to  the  northwestern  Himalaya 
mountains  and  grows  at  an  altitude  of  7,000  to  13,000  ft.  The  root 
is  fully  developed  in  fall  and  is  collected  in  September  and  October.  In 
Cashmere  as  much  as  2  million  lbs.  are  said  to  be  collected  annually. 
They  are  used  principally  to  protect  the  Cashmere  shawls  against  insects. 
Large  quantities  of  the  root  are  also  exported  to  China  where  they  are 
used  as  incense  under  the  name  of  Putchuc.  Upon  distillation  the  root 
yields  0.8—1  p.  c.  of  volatile  oil. 

Properties.  The  oil  of  costus  root  is  viscid  and  of  a  light  yellow 
color.4  The  odor  reminds  first  of  elecampane5  and  later  of  violet.  The 
oil  from  old  roots  sometimes  has  an  unpleasant  odor.  Sp.  gr.  0.982  to 
0.987;  aD=  +  15  to  +16°.    The  oil  begins  to  boil  at  275°.     About 


»)  Bertcht  von  S.  &  Co.,  Oct.  1889,  p.  5.  *)  Bericht  von  S.&Co..  Apr.1896,  p. 42. 

>)  Bericht  von  S.  &  Co.,  Oct.  1801,  p.  4.  *)  Elecampane   was  used  during  anti- 

•)  Inaug.-DlMertation.   Erlangen,  1892.        qulty  as  adulterant  of  costus  root. 
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half  passes  over  by  815*  when  complete  cteeoinpoaitioa    - 

treatment    willi  sudn    lye  B    pari   Ol  'In-  nil  is  dissolved  and    i 
free  from  the  «alt  solution  \.\   ni'-.-ina  ol  acids.1 

427.    Oil  of  Carline  Thistle. 
The  root  of  C&rBna  bcxbHs  L.  (Ger.  Eberwarz)  yields  upon  distill 

1.5 — 2  p.  C    Of  jui    nil    wit  h    B    narentii-    OdOF,    j'i 1 1 ■  1  gp.  gr.   1.090  ;'T 
Upon  distillation  under  ordinary  pressure,  one-half  panscK  over  between 
865— 800°,  Tlii-n  deooznpoeitioE  and  complete  reeiniflcation  seta  in.* 
By    distillation   over  sodium    in    a   vacuum.   Semmler*    isolated  » 
inn    1  :!'.►— 141°   (20   mm.)   which   was  a,  hydrocarbon    of    the   rom- 
position  (C.-.HsK  (!'.  p.  under  ordinary  pressure  2. ~0— 2."M    ».     .'. 

in  irs  boUing  point  it  murht  be  a  sesquiterpene,  but  lor  such  i 
0.8788  j'i  22.8°,  ifl  low  (ap.gr.  of  all  known  aeaquiterp 

The  primipnl  constituent   r>l   the  oil   is  an   oi  I.    speeifii 

heavy  siiliHtauee  boiling    .i    |i'»9— 171°  under  21   nun.  pfWaQVB 
BlBO   contains    B    substance    which    separates   in    whit**,    shir 
upon  cooling. 

428.    Oil  of  Sphaeranthus  Indicus. 

The  composite   Sph&ei&athua  indhtts  L  with  Its  poa 
used  in  India,  as  a  medicine,     according  bo  Dymock*  (1884) 
upon  distillation  a  durk  nil.  viscid  •  > i  1  whieh  is  rather  soluble  LI 
From  l."<>  lbs.  of  the  fresb  herb  aboni  %  02.  nf  oil  was  obtami-.i 
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4-23.    Oil  of  Anise  Bark. 

As  anise   bark    Schiminel    A    Co.    obtained   in   ls'.'l    a    be 
Madagascar/'   whirh    resembled    massoy   bark    in  exterioi 
hut   differed  materially  afl    to  odor.     Tin-  nroiua    was   more   anise-  than 

estragon-like,  and  reminded  somewhat  ol  safrol.    The  Buppositioci 
tmporfear   thai    ii   is  the  bark  of  the  Btar-anise    tree   ia    uo1    probabk*. 
inasmuch  pa  Wichim  ranuo  does  not  occur  on  Madagascar     It  amy  I* 
the  bark  of  another  species  of  Illwium,  possibly  of  I.  purvitlorum  U 

which  is  re-puied  r.i  have  a  rasdike  odor.     Opon  distillatii 


1.1  Borlelii  mil  s.  I  Oo  ,  \\t.  189S,  p,  ll 

»j  I--  re  in  a.  a  Co  ,  k.pr.  LASe,  i».  1 1. 

i|   1  li.-iiiikMr-ZHliniK.    1.1.   p     L158. 


»)    1'hnrui.  Jourri ..  III.   II,  p. 
»)  Beiicht  ran  S.  &  Co..  Apr.  1*9 
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anise  bark  yielded  3.5  p.  c.  of  a  light  yellow  oil  of  anise-like  odor  but 
without  a  sweet  taste.  Sp.  gr.  0.969;  aD  =  —  0°46'.  In  addition  to 
small  amounts  of  anethol,  the  oil  consisted  largely  of  methyl  chavicol. 
which  had  been  prepared  artificially  by  Eykman. 

430.    Oil  of  Quipita  Wood. 

This  Venezuelan  wood  is  of  a  light  color,  dense  in  texture  but  not 
very  hard,  and  enters  commerce  in  billets  several  meters  in  length  and 
5—20  cm.  in  diameter.  The  thicker  stems  have  a  thin,  white  outer  bark 
and  somewhat  resemble  birch  stems;  the  bark  of  the  younger  stems  is 
grayish-brown. 

Upon  distillation  of  the  rasped  wood,  Schimmel  &  Co.1  obtained 
1  p.  c.  of  a  light  yellow  oil,  with  terebinthinate  odor.  Sp.  gr.  0.934 ; 
«d  =  —  34°  31'.  Saponification  number  of  the  original  oil  2.9 ;  after 
acetylization  40.2.  This  shows  that  in  addition  to  a  small  amount  of 
ester  there  are  alcoholic  constituents  in  the  oil. 


»)  Berieht  von  S.  &  Co.,  Oct.  1896.  p.  75. 
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Those  who  desire  further  information  than  that  here  given  concerning 
the  writings  mentioned  in  the  historical  chapters  of  this  work,  or  about 
their  authors,  may  consult  the  historical  appendix  to  Fliickiger's 
Pharmacognosie  des  Pflanzenreiches  and  the  works  there  mentioned. 
The  translator  desired  to  make  these  bibliographic  notes  more  complete, 
but  time  did  not  permit  to  do  so  at  present. 

Aetius".  A  Christian  physician,  born  in  Amid,  now  Diarbekr,  on  the 
upper  Tigris,  who  was  educated  in  Alexandria.  Between  540  and  550 
he  wrote  a  medical  treatise  in  sixteen  books  or  section.  The  following 
editions  are  referred  to  in  the  historical  chapters  of  this  work: 

Aetii  medici  graeci  ex  veteribus  mtdicinae  tetrabiblos.  Editio  Aldina. 
Veneti  1547. 

AgUuh  "/?t/?Ata  larptxa  iKiccu&€Ka".  Libri  medicinales  eedecim.  Editio  Aldina 
1583. 

AnschWtz,  R.  and  H.  Reittbr.  Dr.  Anschiitz  was  in  1895  Professor 
of  Chemistry  at  Bonn,  when  Dr.  Reitter  was  laboratory  assistant. 

Die  Destination  unter  vennindertem  Druck  im  Laboratorium.  Zweite  nen 
bearbeitete  Aufiage.    Ein  Bd.,  pp.  IV,  86.    Verlag  von  Fr.  Cohen,  Bonn,  1895. 

Arabian  Physicians.  The  writings  of  the  Arabian  physicians  and 
scientists  are  preserved  principally  in  a  collective  edition  printed  in  Venice 
in  1502.    The  following  works  are  contained  in  this  volume: 

Uni  Joannis  Meeue  Liber  de  consolations  medicinarum  simplicium  et  cor- 
rectione  operationem  earum  canones  universale*:  cum  expositions  preclarissimi 
medici  magistri  Bondini  de  lentiis  felicitur  incipiunt. 

AdditioneH  Petri  Apponi  medici  clarissimi,  et  Francisci  de  Pedemontium. 

Joannis  Nazareni  fllii  Mesne  Grabaddin  medicinarum  partiitnlarium  incipit. 

Antidotarium  Nicolai  cum  expositionibus,  et  gloftsis  clarissimi  magistr' 
Platearii. 

Expositio  JoauniH  de  Santo  Amando  supra  antidotarrii  Nicolai  incipit 
feliciter. 
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Triu-lat'iH  dfl  syuonyiiiis  quid   pro  quo. 

Uber  Servftorie  no  libri  wviu   Butobasin  lieu-uhi'razcrn :    tnustal 

Siiiinrii-  .IfiiMiriisi  :    int«'rprete  Al.rniiinu  JudflO  TortuOKietizi. 

L'ni  Salndiui   ilr  i-sruln  Si-rviinii    prinopia  Taivuti  pliysiri    principalis 
|i>'ii«lu  ji i"< siriri t i* >ru in  OpUB  foci  liter  imipit, 

litis'-  omnia  aupradicta  Me  tinem  liubeut  ad  lundum  del.    Veaeti  impniii 
anno  Domini  L5Q2,  lite  2:5  Jimii. 

The  oldest  single  edition*  of  these  works  date  up  to  1171.  abort  tfea 
time  of  rlic  iiiin.iliii-ti.ni  of  the  prititin<r  of  honk*. 

ASKIMBON,    QBOBG-E    Wm.      Manufacturer  of  perfumes.     The   foil. 
works  aCB  of  A.    UartlflK'ns  itii-iiiis.li-t.iliiiis.hr  Hihliorhek. 

Die     liilii'ikiiliiiii     der     iil  rn'rim-licn     <Mi\       A  uleitong    zur     IhirMelliii  _ 
ittln-riseben    ( t+-h?    iuyb    den    Methodeu    dw   PrewHiinjf.   Destination,    Eitn 
1  lepl&cil miK,   Min-.'iiilioii   iiinl   Absorption,  tstC     Zweite  vermeil rte  and  v»tI 

Aufla^e,    Eitn  It.]..  ]>[>.  vin.  215,  mil  86  AbbUdangan.    a.  HaroMw^B  Fifac 
\Vi..M,  1887, 

Di«    Pmi  -ciiiin*ri**-I-\'iiii-i  k:i<  it  hi.       Vi.-rlr,     v.i  iihIh  t<-    und     ■  fillHWHfflllH1     \ufb: 
Kin  Bd.,  pp.  876,  mil  BR  Abbffdnngen.    A    Elartleben'fl  Verlag,  Wien,  1895 

AvKXZOAlt.       |  Averrho.V      Aven-oi'-s.  )        AliuMV.-li.l      Mtili.iimn.-.l 
Ahiit.-'l  Il>u  Kiis.lnl  i'l-.M;iliki  etas  linni  (1126)  and  educated  in  GordotS. 
A  famous  Arabian  philosopher  and  physi. iin.    in  ttia  numerous  v» 
bbe  following  is  referred  io  on  p.  19. 

I.ili'-i •  Tlifizlr  ItalLitlfiKidiiini  Vahnltadabir  prooenitnm  A  I    irduhnm* 

ab  .Taeobo  ITebraeo.    Anno  1281.    Colliget  Ven»-ti  1 

AVTKVEDA.S.      886   SllMlliii 

Bi:im;m.\xn,  Tokiii:icn.    Swedish  chemist,  born  IT-"!-'.,  died  1 

De  priiininlii^  .  Iiiiiiiiu-      1'psala  177'.».     Editio  Hebenstreit.  LT87 

liisi.iii.i--    G&smins    medium    eeu    obBcurum    aevnm.      lulirid     ll.-Uns1  mi 
LipnitiH  1787- 

Bkshomi  K. 

.i;i.-..lii  lu^t.riii,  It.-  absolute   rattane  extr&nendi  n<pui>  >-t   olea  »-\   medlra- 
mentis  stmpllolbnfl  h  quoilam   amprrioo  accepts   et    a  Bnaeonii  uua 

raperimeacie  eoB&nnatai    Tiyuri  1559.  —  French  edition,  Peril  L578 

BoBBajULYK,  Heiimann.     horn  1668  near  Leiden.    Since  1709 

>r  of  medicine,  botany  and  chemistry  at  Leiden.    Died  then  l"|> 

EXementfl  etteulae,  quae  annireraario  laboiv  doniit.  in  publici*,  privai 
eafaoHe.  H«rmatinnn  IVoerhanv\    Tomus  primuH,  qui  continet  historian  el  «n» 
theorium.    Tomun  MCttodna.  qui   continet  operation!*  chemlcas.     l.ugdnni  En* 
taverum   1782  —  Londiiti  1782  et   1785  —  Parinil  1782.  1788.    1758  — Ujaiai 
L782—  Baefleae  174.r>  —  v.-m-ti  1746  el  1759. 
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Bokxkmanw.  IIkdui;. 

I'ii-  Hfichtigen  Ode  dee  PflanfOHreScha,  ihr  YnrknmiiM-ii,  ilnv  ticwimiting  unci 
Kigcnsi  liiill.-n,  ShTB  DnterfiilrhiliiK  him]   Wiuviiihnijr.     Kin   ltd.,  pp.  XII,  441,  mit 

•  in-ill    Atlas  ron  8  Poliotafeln,  enthaltfiid  88  Ahhildiingen.     Verlag  vim  it    V. 
Voigt.     Weimar  1891. 

I'-iti-NFELi*.  Otto,  14sk— 1584.  Carthusian  friar,  tli.-n  teacher  in 
St  nissburp,  died  M  cAty  physician  in  Basel. 

Spirgi-1  derAraoei.  Stratwhurg  1582.  — Reformation  der  Apotheken.  Stro«8- 
hurg  1386. 

Brunschavig,  Hieronymus.    About  1450—1530.    Bora  in  8t  rasa  burp, 

physichm. 

Liber  de  art*  distillandi.  For  the  complete  title  aee  title  pages  of  both 
volumes  011  pp.  '2"i  and  2"-.  reproduced  half  BJJB. 

Bl'R<;HART.   (t.   H. 

I>ie  zum  allgciii'-iii.-n  Gfabrancb  wold  efngeriehtete  Deatillirltttllft,  Audi  d»- 
Ittreitiiiig  verachiedeiier  destillirtei'  WHaaer  mid  ( Me.  Von  (!.  II,  Ihirghart. 
BmalaP  1786.  —  Npuh  Aiiflage  mit  TicUii  ZuHi"itz«-ii  von  J.  riirifltiau  Wegleb, 
1754. 

Doe  Rrvuueu  d»tr  Wanner,  Oele  mid  Oeister.  Wohleingericateta  DeatillirkaiiM 
u nd  iii.'ii"  /jiinittze.     Von  (i.  H.  Ihirghaii .     Dn -Ian  174K. 

(  authkihkr,   J(»h.    Friedr,     1704—17(10.     Professor    ol    medicine, 

hi.rniiy  and  chemistry  at  the  University  of  Frankfurt  ^.n  ilnudi-r.    His 

•  -..Hi  rihiiiions  on  volatile  oils  aiv  contained  in  the  fallowing  murks: 

Fun  da  men  la  materine  medicae.  Francohirt.  ad  Viadr.  1788  and  Fans 
<diii"n    17.VJ, 

HU'iuciiin  rhymine  dogmatii.-o-experinieirtalis,  l,,,u  COW  Bjaopcn  Materiae 
medicae  selection*,    Halae  L786,    EdftSa  secnuda  prion-  longe  raneudatior. 

DiseertatiO  e-liYmico-phywea.  do  geiiericin  quibuHdain  plaiitiiriuii  priacipus 
lim'tenus  negUi'tis.     Francof.  ad  Viadr.  17;i4.     Editio  seeiiTida  1  7li4. 

[»iss«'rl,'il  in  peyeioo-fibemioa  medica  <h- ipiilmmljini  Materiae  inedii*FU»MilijritiN 
examt.  ac  publii-e  hain't   ntinr  iter.  p-mis.     Fiarieuf,  ad  Viadr.   1774. 

Diesertationes  nonnnlbu*  selection  •*  pla-siro-rlii-mirm?  m-  mi-dicue.  varii  argu- 
na-iiii  poet  novam  IriHtratioiiciii  ad   prelum    revocat.     Francof.  ad  Viadr.  1778. 

I'harmiu-uliigiii  iheoretieo-practica  pnn-lii-tiiaiitjiis  a<:aili'micis  an:oiiiiiiodata. 
Berolini  174-". 

Charaka.    See  Snerutu. 

Forms.  Valerii:h.  Born  1515  near  Erfurt,  died  1544  in  Rome. 
pp.  27  and  30.  His  lectures  on  Dioscorides  were  published  after 
deatli  a  :ied  by  Conrad  liesiifi-  witli  the  fallowing  title: 

In  lio4."  volnmine  ooutfnenttK  Valerii  rordi  Siniesuwii  Aiuiototionee.  in  Pedaci] 

Dioscoridis  Annzarbei  de  medica  materia  librae  quimpje  tonge  Jiliae  rpmm  an  tea 

sunt  hac  Hunt  evulgatue. 
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Ejuadem  Val.  Cordi  Hietoriae  stirpiam  Iibti  quatuor  poathoorf  int  | 
in  locem  editi,  adjoctte  etiam  attrpiom  k-otiibus  et  brevissimm  Annotation .-alis. 
Syira  qua  rerum  foaaUinm  in  Germaaia  plurimarunj.  Metalloruui.  Lapidum  t\ 
Stirpiom  aliquot  rarioram  notfoiam  brev  i .-•  - i 1 1 •  •  -  iter-Ht-quituT.  nunc  hat  t«--riu.-  run. 

De  artiflcJoew  extracttanibne  liber.  —  OonipoHitioiiMs  medicinal***  aliquot  hob 
rulgares. —  Hie  accedunt  Stockhornii  et  Neswi  in  Bern  at  turn  Helve  riorum  ditiow 
montium,  et  naecentaum  in  ate  atbpfom,  deecriptio  fienedieti  Aretii,  flraaa»  et 
Hebraicae  linguarura  in  echola  Beraenai  profeaeorn  clariaeimi.  Item  Coarafi 
Geeneri  De  Hortie  Germaaiae  liber  reoens  aaa  earn  deecriptfoee  TaHpee  Ta> 
carom,  Chamaeoeraai  montani,  Cbamaeopiti,  Chamaenerii  et  Conixoidia.— Oauk 
rammo  studio  atqne  indnatria  doetiaainia  atqoe  excellent™  Tin  Coar.  On—a i 
madid  Tigurini  colleeta  et  praefationibae  fflnatrata. .—  15S1  Argentorati « 
bat  Joaiaa  BiheUoa. 

.  An  earlier  edition  referred  to  on  p.  65  bears  the  following  title; 
Valerii  Cordi  Annotation*  in  Pedacei  Dioeooridie  de  Materia  bm 
quinqae.    Liber  de  artiflcioeie  extractionibua.    Liber  II.    Da  deatfllatioae  oke- 
rom.    Anno  del  1540. 

The  title  of  the  pharmacopoeia  compiled  at  the  request  of  tat 
Nuraberg  council  and  published  1546  js: 

Pharmacornin  omnium,  quae  qaidem  in  naa  sunt,  conflciendornm  ratio. 
Vulgo  rocant  Diapenaatorinm  phann'aeopolarnm.  Ex  ornoi  genera 
anthoram,  cam  Teteram  turn  reeentium  ooUectnm,  at  acboUia  ntUieaJraia 
tnra  in  quibus  obiter,  plnrium  siraplicium,  hactenus  non  cognitornm  vera 
noticia  traditur.  Authore  Valerio  Cordo.  Item  de  collectione  repoaition«>  et 
dnratione  Himpliciura.  De  adulterationibus  quorundani  siraplicium.  Simpba 
aliquo  absolute  scripto,  quid  sit  accipienduin,  'Avr^SaAAo/Mva,  id  est,  Succedanee, 
sive  Quid,  pro  Quo.  Qualem  virum  Pbarmacopolam  esse  conveniat.  Cam  iodice 
copioso.    Norimbergae,  apud  Joh.  Petreiam. 

Other  editions  of  this  Dispensatorium  Noricum  used  in  the  com- 
pilation on  p.  32  are  enumerated  on  p.  51,  footnote  3. 

Conringiu8. 

Hcrmannus  Conringius,  De  hermetica  Aegyptiornm  retere  et  Paraoelsiorom 
nova  mediciua  libri  duo.    Helmstadt  1648. 

Crato  von  Krafftheim. 

Conciliorum  et  epistolarum  libri  vii.    Francofurti  1589. 

C.  C.  CUNRATHn, 

Medulla  destillutoria  et  medica,  oder  Bericht,  wie  man  den  Spiritns  rini  xor 
Exultation  bringen  noil.     Leipzig  1549. 

Demachy. 

Laborant  im  Grosseii  oder  die  Kunst  die  cheraischeu  Prodacte  fabrikmAesig 
zu  verfertigen.  Auh  dem  FranzSsisclien  iibersetzt,  mit  Zus&tzen  verseheu  tor 
Samuel  Hahnemann,  d»T  Arzneikunde  Doctor  und  Physikus  dee  A  rates  Comment. 
Leipzig  1784. 
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DEJ: 

Traitc"  rainonne"  de  In,  destination,  ou  fa  distillation  redniteea  inin.-ipfs  avsc 

un  traits  ilea  odeurn.    Par  Dejeau.    Paris  1753.— German  edition,  Alteiibirr-K  1T54* 

Trait*  den  odeurs.  Suit*  du  traits  de  !a  Ott&fUal  ion.     Pur  Dejeau.     Paris  17«4. 

DeotillirbIYhkk.  See  p  li 4 -  Also  l-'.nins.-lnvijr.  I'l.stad  ami  Reiff. 
For  more  recent  works  see  Itnrghart.  Dejean,  and  Deniaehy. 

DioscoRiDEs.  Pedanius  ]>iosr<  .rides  is  the  first  raedfcaj  writer  or 
importance  of  the  Christian  era.  He  was  horn  abort  the  U-<rinniujr  of 
the  first  century  in  Anazarbus  in  the  southeastern  part  of  Asia  Minor. 
In  the  capadty  of  a  phv-m-ian  he  traveled  With  the  Roman  army.  \\\- 
"Matoria  Medicn"  written  in  the  aeeond  half  of  the  first  eenturv  is  the 
most  thorough  work  <>i  irs  kind  produced  In  antiquity.  It  was  regarded 
as  authority  throughout  the  middle  ages.  Even  during-  Luther's  time 
jt  was  made  tine  basis  for  lectures  and  printed  commentaries,  e.  g.  by 
Melanchthon  and  Valerius  ("ordus  at  the  University  of  Wittenberg  about 
the  middle  of  the  sixteenth  century. 

hioseorides"  most  importnnl  writings  are  his  five  hooka  "De  materia 
medica,*'  and  his  "Alexipharmaea  et  tlieriaea."  remedies  against  vege- 
table  and  animal  poisons,  which  were  added  as  books  six  and  seven. 
These  and  others,  mora  or  less  nporrypjml  writ  inggj  have  been  frequently 
published  and  commented  upon  in  many  languages.  Home  of  the  oldest 
editions  are  to  be  Found  in  the  library  at  LeyddB.  They  fire  a  manu- 
script in  the  Arabic  language,  written  m  I  unit  the  year  940;  a  wy  rare 
Greek  edition  printed  by  Aldum  Munutiuni  in  Venice  in  1490;  and  a 
Latin  edition  hy  J.  Allemanum  de  McdeinUich  printed  in  Colfe  in  1508. 

Some  of  the  letter  translations  and  commentaries  are: 

Pedanii  DioBcoridin  Auazarbensis:  de  materia  medica  libri  quiuqae.  .Iimo 
Coronario  medico  physiiro  interprete.     Basiliae  1529. 

Valerii  Cordi  Simesunii  Annotation's  in  IVdneei  I)io*rortdhi  Anazarbei  de 
medica  materia  libros  quinque,  longe  aliae  qiiam  ante  line  sunt  einiilgntae. 
EJoedeui  Hietcniae  utirpium  libri  qnatuor,  et  de  artiticiusis  pxtrnetiotafb&ft  ifhet 
Tifrnri  1540. 

Valerii  t'ordi  SimeHUsii  Aimotatione*  in  Pedanii  DioHcoridis  Anamrbei  de 
materia  medica  libroB  quinque,  longe  alia*  qua  in  nu  ten  sunt  ba«*c  sunt  rmid- 
gatae.  KjuHdem  hiiatorin  erirpimn  libri  quatnor.  et  de  artifldotftaextractionibus 
liberate.  Translate.  Kiillii.  Franrofurtuin  nd  Moeuum  1549.  Bdltfo  QuBtfuerfl 
L661. 

Pedanii    Dioeaorldie    Anazarbei    de    iiiedieiiiitle    materia    niwliea    libri     MX, 

ana  RuJiio  BoenrnoneiiHi  interprete.  Aecetwernnt  priori  editioni  Valerii  t'ordi 
Siinii-usii  Aiinotiationee  doctiKHiini  in  Dioscoridifl  de  medica  materia  libroa  Mnii.ii 
i'ordi  judicium  de  htn-bia  ''t  siraplieibuH  medieinae;  ae  eorum  qua'*  a  pud  m*dfcoa 
controverruntur  eiplieatio.     Fnineofurti  1543. 
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Petri  Andrea*  M&tthloti  Opera  ease  extant  omnia.    OeaMaentati 

Hbro.  Padaoei  DtosooridJsda  amteria  nwdica.   Teaeti  1664, 

Petri  Andrea*  IfettUofi*  IfeiM  QhmB  et  Feraaadt  Areaidnoin 
Opera  qnae  extant  omaja:  hoe eat  CoaMaentarii  in  sex  libros  Pedaeei  Pioamrida 
Anaxarbei  de  mediea  materia.  Poet  dlreieamai  edftkmem  eoUatfoaaai  iaarita 
lorie  anctt:  De  ration*  destfllaadf  aqnae  ex  omnibus  ptaatia;  et  qaotnodo 
gennini  odoree  m  ipsfe  aggfaHuueei  ieie  poeatat.   Teaett  1644.  —  BaaOae  1668. 

IlAuUom  &.toncopC&ov   'Avatupfitdi*  vtpt   v\ij<;   iarflutqt  ptfiXtm  or 
Dioeeoridis   Anazarhei    opera    quae   extant    omnia.      Sx   nova 
Jani-AntoaH  Saraceni.  Lugduni  Uedfef,  Fruncofurti  1578  and  1608. 

A   Latin  translation    of   the    Dioscorides'    "Materia   Mediea"    had 
appeared  as  Surly  ns  1478.  and  a  Greek  edition  about  the  same 
in  Cologne. 

A  later  edition  of  Dioscorides'  "Materia  Mediea"  which  haa 
need  in  this  work  is  the  edition  of  Prof.  Qnetane  Sprengei.  It  eonetitnte* 
Tolume  25  of  Kflhn's  collection :  "Medicorum  groecornm  opera  qeae 
extant,"  and  consist-  of  two  parte.  The  first  part  contains:  "De 
Materia  mediea  nbri  quiuquae":  the  second  part:  "liber  do 
eornmque  precaution*  el  mediEamentiione"  (pp.  1—688),  and 
tarius  in  Dioscoridem     (pp.  :W<»— 075). 

DmpsHSATOBiiTM  BBAjrD«iTBtntGK7iTM.  The  edition  of  1698  was  con- 
sulted.   See  p.  81,  footnote  8. 

Dispenhatorium  Noricum.    See  Cordus  and  Gesner. 

FlCckigeb,  F.  A.  Born  May  15,  1828,  in  Langenthal,  Switzerland, 
died  Dec.  11,  1894,  in  Bern.  Professor  of  Pharmacy  and  Pharmacog- 
nosy at  Strassburg  from  1873— -1892. 

Pharmacognosie  des  Pflauzenreiches.  Dritte  Auflage.  Ein  Bd.,  pp.  XVI, 
1117.     Verlag  von  Hermann  Heyfelder,  Berlin,  1891. 

FlCckigeb  and  Hanbuby. 

Pharmacographia,  a  history  of  the  principal  drugs  of  vegetable  origin  met 
with  in  Great  Britain  and  Britinh  India.  Second  edition.  One  vol.,  pp.  XX, 
808.    Macmillan  &  Co.,  London,  1879. 

Fourcboy,  A.  F.  Born  1755,  died  1809.  An  influential  French 
teacher  of  chemistry. 

SyHteme  des  conuaissances  chimiqnes,  et  de  leur  applications  aax  pheuomenes 
de  la  nature  et  de  Part.    Paris  1801. 

Fuchs,  Leoxhabd.  1501—1566.  Professor  of  medicine  in  Ingolstad 
and  Tubingen. 

De  componendorutn  miscendorumqae  medicamentoram  ratione.    1549. 
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FUGBB,  Rkaiaclius.    Born  l~>lu  In  Liuiburg.  <li«'<J   l.'.w?  in  Brussels. 

Remaelii  Fuetisii,  llist.ina  omnium  aquarian,  quae  in  commune  liodie 
pract iijini in m  .-unt  mm,  vires  sfe  recta  deHtilliindi  ratio.  Tenet!  L542.  — 
Parian  1842. 

fijj  .km  b.  I  torn  181  in  Pergumou,  educated  in  Smyrna,  Alexandria 
.ind  Romfi  us  pli y-i.-ian.  Died  between  201  and  -10.  His  numerous 
writings  have  been  edited  by  Kiilm  under  the  title: 

(landii  Oalcni  Opera  omnia,  in  20  Ban  den,  Lipeiae  1821— 188&  BfWdfoJ 
mention  may  here  be  made  of  Oe  Hhnpheiuin  iiiedicnuientoruiii  1<-mjM-rtttiirir>  el 
facultatihuH  libri  XI. 

Gebek.  Abou  Moussah  Dst  Iiufnr  al  Kofi,  known  in  western  countries 
;is  «Tel»T.  vviis  fn-tivc  !is  A \-,\ \ m;i ii  physician  ntid  scientist  during  the 
second  half  of  the  eighth  century. 

in  addition  to  the  original  writings  of  Gelter  which  were  written  in 
Arabic,  B  number  of  works  which  evidently  were  written  later  in  the 
Greek  and  Latin  languages,  have  been  attributed  to  bin  Dp  b©  B  eom- 
paratively  recent  date.  Tin'  np< »  rvplial  character  "l  these  later  works 
li.is  recentij  been  proven  by  M.  Berthelot  ("Introdoetion  a  I  .' 1 1 1 - J« ■  ie  la 
chimie  des  am-ieus  et  du  moyen-fige.*"  Paris.  1HH0;  also  "ltevue  des  deux 
im.ud.-s,"  Sept.  IB  and  Oct.   1.    1898). 

Some  of  the  works  written  by  Geber  Of  at  least  attributed  bo  him 
and  referred  to  in  this  book  are: 

U.liii  "de  .ilrliimia  libri  tres.''  Argeittorati  arte  et  impetnui.  I".  QritgniageH 
SililMI    1.~2'.». 

Qebfi  "Siiiiiniii  prnfeolloilll  mngiHterii."     Ex  bibliotheca  vuticaim  exemplar!- 

Bedanl  MBS, 

Alcliituiae  Gebri  Arabis  libri  txend.  dob.  Petrhw,  KttieDlbeBgeBtia  Oentae 
1545. 

Gksnkk.  i  on  kali.  (Enonytnus  Philintrus.1)  Born  1~»1U  in  Ziirich, 
died  there  iii  l."0."i.  Studied  ha  Bourges,  Paris  and  Basel.  Was  city 
physician  and  later  Professor  of  the  natural  sciences  in  Zurich.  Edited 
the  works  of  t'ordus  isee  Cnrdus).  More  important  than  these 
"  ViitHiintiones"  is  the  following: 

Tlii'Minnis  Kininymi  PliitintH,  d»-  rvincdiis  movettSj  liber  pli.VHiciis.  medkiis 
•  l  partim  etiam  chymiiits  et  QGBGAIOltifClH  in  vinonim  divi-isi  saponM  apparalur: 
iiH-iliris  •(  pli;iiiiuiiii|iiilis  i mini bun  prjiM-ipiic  m-eesMiriiiH.  Ti^nr.  1552.  LitM  I- 
De  dwtilhitioiie  ejuBi|u«'  diffpiviitiis  in  generic.  AOCtOF  ml  (onradus  QwoerUB. 
TisruH.a 


i.  i  in-  pMfkdoaym  ->f  Ounw to  powtblj  desired  Ivopi  tCaonjrmna  lOtr.  I'fnfleuhutchero 

ami  pliilinlnis.  i  t^iAos   ZttTpOsl  Iripinl  ot  medicine. 

»1  Anothi-r    n'terran'    OOOMilM    after    the    stnn-iirc    fading    wlOi     ,*aeeenKrl»"    tbe 
rollowfnK  dnoi:  Tlffiiri  1609  —  LtiKdnnl  11(07—1006  —  FVancOf.  IS79, 
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A  German  edition  appeared  in  1355  under  the  tit  If  : 

"Kin  koatliober  bbearar  Bobati  dm  Eoonytnua  Phiiiatroa,  dariana 

siml  v  i  I   lu-viiiliiOn-]   flitter  BtQCfc  der  iir/mv    liinieiiiinlieh  liber  dieurt    ami  eyj^u 
srlinffteii  der  KebranuttMi   wnsseivii  urid  olen.  wie  man  divselbigefl   berei1<ii 

dseglayahaa  jrsder  areeaeren  nml  Men  act  ond  eygeoechalft  opts  and  branch 
Item  ttlleM  mil   eehftnaa  liebliehen    ngfirlioea   angecefgl    nnnd    [tea 

maiieherley  wcvn  bareltep  stillp,  atieli  den  nbgvtttatidetien  dnrch  liilff  dor  K«-lirann. 
ten  l-vu  iiit/eii  unnd  anrlerley    inateri  widernmb  helfn-n  m8gi 

angen  geKtellt,   -situ/.   luHtig,   nntslieli   mid    f?iit    alk-u   Alebeoiiaten,    battabsJ 
ilihtifm  aiders  den  fttilbien-rern,    April  hekern   n  1 1 1 1  alien  libblmbereu   der  Arztnev  — 

Erwtlioh  in  Latin   beaehrieben  dnrea   Kuonrmuni   Philiatram,  ann   nw 

tVStBBhl      dunli     .Tiiliiiiiii.-iii    IJnd(il|.liiiin     l.!iiii].nli--ix''r    zn     Ziirieb.     vuriu.i)-    ii 

Teutsche  spraeli  oiemabi gee&hen.    G**fcniok1  in  Zflrfcb  bei  Andrea  mid  J ari>t»o  den 
Qeaaneren  gabrBder  im  jar  alt  man  ia.1t  ronChrieti  onaere-*  rT&ylandfl 

For  more  than  ,i  e&ntarj  this  work  was  freqoenfclj  reprinted  an 
translated.    The  Ehigllsb  translation   by  Idoroyng  appeared  in  155 

under  the  title 

New   book  of  distillation  colled  bow  rreamiru  ol   Euonynma,  Londoi 
L564— 1666. 

"A  French  tnirisliitioii  appeared  in  L555  in  Lyon. 

In  1588,  alter  the  death  of  Qeener,  this  volume  was  reprinted  win 

a  second  volume  (also  written  by  him  ami  published  by  Caspar  Woll  " 

the  original  Latin  in  1565)  translated  into  German  by  Jacob  Niiseheler 

The  title  ol  This  seiiuid   volume  is: 

lader  Tbell  dea  Beeetaai  ISeottymi  roo  aMerbaad  kfinatlicben  and  i» 
BJen,  waeeeren  end  beymKebea    krsneyen,  eu&mpt  Hirer  ordenthehei 
und   dieiiHtlielien    Figuren.      Eratlich  zusriminen  getfageo    dnrab    II 
Cunrai  •Jesii'-i'.  iMnnaeli  von  Capar  Wollfen  der   Arnejren   Doctor,     Ztti 
Latin  beschri^ben  und  in  Truck  gBferttgd,  jefcst  aber  oewKeh  roil  Jobeari 
Nuseheler  Doctoral,  in  Tflteoaa  Bpraofa  rartalnwtBCbet,    1668. 

Hi  Aim:it.  .Joh.v.vn   RrnoiwF      lo<)4— 1668,     A  representative 
oal  chemiatry  during  the  bibroehemioaJ  period. 

Jobanni  Rudolph]  Qlaaberi  Fund  ooti  pbitoaopbici  oder  P<  ng  d«-f 

11011  arfnsdenen  Deetillirkaiurt.    Amsterdam  1648—  Leiduti  1648— Prag  lTOo. 

(inK.\.   P    A.  C.     1T80 — 1798,  studied  pharmacy,  was  profeaeof  ol 
chemist!  v  at  Halle.  Founded  with  Gilbert  the  Annatea  derPhyatk  in  179 
Q ten's  'iriiridrtMB  der  Chamfe   nacli  del iwiten  Bntdackeegea   aatirol 

uud  EUrn  «|»brani:li   aktldeniisi-InT    ^orioeungen  alngeiiobtRt.      Halle    IT'". 

Hanhurv.  D.    Horn  Sept.    11.   1825,  died   Harch   27,    1875. 
niarist.  and  writer  on  nwneroue  pharmacognoatical  aubjet 

BetaaOH   I  Elditad  ^^itll   mamoir  by    Josepb    Inee.     One  n 

648,    Macniitlan  ft  (u.,  London,  1876. 

Pliarniiii'OKrnpliiu  — Se«*  Flikkiger. 
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Heusler,  Fr.  For  several  years  Professor  Wallach's  assistant  at 
Gottingen,  later  Privatdocent  at  Bonn. 

Die  Terpene.  Braunnch  weig  1896.  Reprint  from  the  new  "HandwSrterbuch 
der  Chemie."    Published  by  Vieweg  und  Sohn,  Braunschweig,  1896. 

Hirzel,  Heinrich. 

Die  Toiletten-Chemie.    Leipzig  1864. 

HoEFER. 

Histoire  de  la  chimie.    2nd  ed.  1866. 

Hoffmann,  Fr.  Born  1660  in  Halle,  died  1742.  Professor  of 
medicine  in  Halle.    A  representative  of  the  phlogistic  school  of  chemistry. 

Frederici  Hoffmannii,  Opera  omnia  physico-niedica.  Deuuo  revisa.  correcta 
et  aucta.  In  Hex  tomos  distributa.  Genevae  1740—1761  —  Veneti  1745,  17 
Volumina  —  Neapel  1753,  25  Volumina. 

Fr.  Hoffmannii  Opera  omnia  physico-medica.  Supplementum  secundum. 
Geneve  1760. 

Ibn  Khaldun. 

Notices  et  extraits  des  manuscripts  de  la  bibliotheque  impe'riale  a  Paris.  1862. 

JOANNI  RHENANI, 

Medici,  Solis  eputeo  emergen tis:  sive  dissertationis  chymia  technice  practica, 
materia  lapidis  philosophici  et  clavis  operum  Paracelsi,  qua  abstrusa  impli- 
cantur  deflcientia  supplentur.  Francofurti  1613.  Pars  1.  Theoremata  chymio 
technics. 

Kliemont,  J.  M.    Vienna.  • 

Die  synthetischen  und  isolirten  Aromatica.  Verlag  von  Eduard  Baldamus, 
Leipzig)  1899. 

Kopp,  Hermann.  Born  1817  in  Hanau,  studied  under  Liebig,  and 
since  1841  Professor  at  Heidelberg.  Known  as  physical  chemist  and 
author  of  several  historical  treatises: 

Geschichte  der  Chemie,  1843—1847. 

Entwickelung  d.  Chera.  in  der  neueren  Zeit.  1873. 

Beitrage  zur  Geschichte  der  Chemie,  1869—1875. 

Labour.    See  Scribonius  Largus. 

Lewis,  William. 

The  new  Dispensatory :  Containing  the  theory  and  practice  of  pharmacy,  a 
description  of  medicinal  simples,  according  to  their  virtues  and  medicinal 
qualities,  the  description,  use  and  dose  of  each  article,  etc.  Intended  as  a 
correction  and  improvement  of  Quincy.    London  1753. 

Lonicer,  Adam.    1528—1586. 

Adami  Loniceri,  der  Arzney  Doctor  und  weiland  Ordiuarii  Primarii  Physici 
zu  Fraucfurt  am  Meyn,  Krauterbueh  und  kiinstliche  Conterfej*ungen  der  Bau- 
meu,  Stauden,  Hecken,  Kr&utern,  Getrayde,  Gewiirzen  und  uutzlichen  Kunst  zu 


roa 


BibJlognpblc  Notoe. 


- !«•.-. i  i 1 1 i i---ii .  ...  —  Auf  d/w   HlloHleiafiiifste   Hbeneheo,    oorrigirl    uml    ve 

durdi    I'l-lnini    I  ri'-iihii.'liinin,    Ordiu.    riiy-i>u~   111    Fraiicfurl    urn    riK-yu. 
UBN  dm    1  ■'■'•  I  .   1573  unci   1589. 

Aihimi    Loniivri.    Ki-fiiiliT'    I'.in-h    uml    kiiiiNl  li'-ln-    I  i  m  OTW-vuiigPii    - 
.Mr  1 1 1. in  mi.  uikI   iiiilv.lirlipji  Kunst  zu  di'stitlireii.     Von  Petrus  CHoobaeli  in*s  T> 

Bbertragen.    I'lm  1703. 

LotAJOt.    Kijyiiuin.ius  l.nlins.  born  about   L2S5  'if  Family  ol  Bp 

nobility.  Alchemist,  whs  killed  up  missionary  in  Africa  in    1315 

iiiimli    l.ulli,    MExperimenta    nova"    in    tfanget'a    Bibliotbeee 
curioHa.     Grin"  1  7<ii!. 

Matthiolds.     Born   lain   near  Siena,   studied    medicine    b 

body   pliy.sii'iiin   of   Kniperor   Maximilian   II,   BQCCUmbed   to  thf  |«~r   to 
Trieiit  in  1577. 

Petri   Andreae   Matthioli,  Opera  ojiu Ktanl    omnia,     Bnpplementiia     I* 

ration?  dndillaitdi  aquae  ex  omnibus  plain  is:   et  qnomodo  gennfai  oiion*  in 
ipsin  aqohj  QonBervarl  poeeint.     Bnsila*  1565. 


Maieii,  .Im.ii  s. 

lir,  Julius   Mui'T,  Die  atberiachen    Oele,    ilnv  Gewinnuog.    cbftmieehefl    nod 

kiiltsc-lieii  F.iiA<iir.riiMihh.  ZiHiiiiinifiisi.'tzniijf  uml  Anwendung.    Verio*?  van 

I'mil   Nifl.     Still  f^irt.      1867. 


. 


Mmuzinski,  Sr.wisi.AU8. 

[Me  I'ubrikatiou  der  atberiacben  Oele  mid  ltiechstofiV     I'- 
Die    E  i  i  t  ■.  - 1 1 .-.  t . »» i  •-   mid    iinv    7«rwendang  zur   Ilersteliung   von  Daftw- 
[laardleo,     Pomadeo,    R-iechkisaeu     etc.,     sowie    underer    kosnietU 
Enebente  Anflaga     Bin  Bd.,  pp.  XX,  $81,  mit   7u  Abbildttngen,     VeHas 

I'..   I".   X' i ii^-i ,   Wt-iinnr,  \sU-l.     |  Swhster  Band  von  Neuer  Bchaopluti 

und  Haiiilu-rkc.  i 
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Mi:sik.  the   Yor.MrKH.     Ynliyfi   ben   MAsnwnih   ben  Kaaiech  ben   IE 
ben    tbdallah,   body  physician  of   the  ChaKfa  el-Hakim  in  I 
about    L015  when  more  than   ''<>  yi-ure  old.     His  "AnfMotarii: 
ih«<  mosl  renowned  pharmaoeubica]  treatise  of  the  middle 

UeeuS,  Autidotarlam  nra  Qrabaddio  mt*licariiiMkt.ortitii    eonv|  ■  Ubd 

XII.    Bditio  Wi.'-ti  l. ■ml'. 

Ueaai,  Simplinn  »>t  oompomta,  <■»   aiitidotarii  novm  posteriora  ~. 
adnotationea    Venefcfae  1602. 


i\ivnn,  Caspar.     Born   1683,  died  1737.     Apotbecai 
His  work  on  distilled  oil  is  contained  in  the  second  volume  ol 

mil  medica  dogma!  m-uudis,  oder  Grfindliche  mil 

bewieeene    Mi'diciuiRche  (hem it*.      Il6raiii4gfgt<ln.ii    von    I'hriat,     Ifaior     KhmsL. 
qV,    BOlHebaa  1749-1755. 
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Nostus  Tbbopbahvb.  Body  physician  of  Emperor  Michael  Vlli  in 
Constantinople. 

Noma*  Theoptianus.     Kditio    Benmrdi.     Prnnfatio  ad   Synestas  He  febtibus. 

Aiiii-t'-l'ii];mii.  1740. 

Pomp.  Synesiua. 

Iliro.  Aikm.i'H.  Second  half  of  sixteenth  century,  author  of  the 
F.umuis  Auyslmry  Phfirniac-opoein. 

PharmBOObOes  sen  tfedfoMnetttarfrini  pro  Ri-puMica  August  una».  Aullior 
Adulpliua  OeOO.     Augusta  Vindeliconnu  1  .~.iWJ . 

Outoi.ff.     Adolph   Megteuberger  at  Meydcnber^er,  uIno  Ortolpli    Or 

Grtolff  von  Bajernland,  bora  1450,  author  of  the  first   pharmacopoeia 

in  t'ertnnny. 

iirtloff  von  Hit v i  ImihI.  toHMfboeh.  1 1  if  label  M  eyii  bflebeHn  von  ninmger- 
!•■>    Arl/,i-TH'v      Maim  1488 

I'n  vumai 'oi'oka  Ai  i.uhtana.  Bee  OCCO.  The  edition."*  of  1580,  1.V.J7 
jin«]   HVln  were  rom-mlted  in  preparing  the  lial   on  p,  82. 

PHILIPl'K. 

Histoid  di's  vp-'tlii'Mii^s.  tliii'  vol..  pp.  VII,  +"»U.  A  In  Direction  dp 
Publicity  Medfcale,  Paris.  L8St. 

Translated  into  German  by  Lading. 

Philippe  A    bndwig,  I  iis.  hi.lilc  d«r  Apotlieker.     Ifi&fl, 

Pdhss,  s. 

The  Art  of  PerJum.  rii       Liiinliiii    18A8, 

Pmvh'n.     C&Jm    I'liiiins   BecQndQtj   born  in  the  your   i*.'!  A.  I).    near 

Como,  died  in  the  year  T9  near  Stabiaa  (Castellamare]  at  the  tin I 

tlb-  famous  eruption  of  Vesuvius.  Compiled  the  natural  scientific 
information  ol  his  lime  m  47  books.  Moat  references  in  this  work  are 
to  the  following  edition: 

I'linii  Swundi  NaUimlis  Historic*  libri  't7,  fteeojjiiovit  utcpie  indieibiis 
btstraxft  Lndovieas  Janus.    UpsSae  1859.    utiiv.    9  rote.    Paris  1H77. 

Pohta.  Giovanni  Battieta  delln  Porta.  1 5*17—10].".  A  Neapolitan 
nobleman,  known  especially  for  lain  researches  in  physics. 

Job.  Haptistae  Porta*',  Neapolitan!,  Ifagtu  nuttiralis  libri  vi^iiiti,  in  quibus 
scientiarnm  naMiralium  divitiae  ft  delidue  denioiiHtrantur.  lam  de  novo,  ab 
omnibns  iin-mlis  ii'purj^ati,  in  Incem  p  rod  ie  runt.  Honiae  1565.  Antwerp.  1667. 
Editio:  Hanoviae  Kill),  Liber  deeiaius:  Dearillat.  deetillata  ad  fastigia  virium 
suatollit.1 

Powkr.  F.  IL    Bee  Bcbimmel  &  Oo. 


'i  othor  editions  ai*  Homue  IMS,  Antwerplae  lBft4  and  Iir.r.7,    Rartmia*    1  *•' '•■"•. 
Hitnuvlat-  161!). 
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Pbks  Obmnawcbs.    See  alio  p.  31. 

"Ita  snot  nomina  inedicinarum  sirapliciam  rive  materiafiam  qnae  ad 
apotbeeam  requirentur.  ft  genere  et  in  specie. M  Prof.  F.  A.  FWckiger  aader 
the  title  "Die  Frankfurter  Liste." 

Register  alles  Apotbekischen  'Slmplioien  and  Compoeiten,  eo  in  den  baUem 
Meseen  iu  Frankfart  am  Main  dnrah  MaWialieteu,  Kauffleat,  wui»tUagw, 
Kr&ntler  nnd  dnrch  die  Apotbeker  daaelbst  verkanft  werden.  Frankfort  a.  M. 
1682. 

Reformatio  oder  erneute  Ordnnng  der  heflfg  Befchsstadt  Fraakfort  a.  ML, 
die  Pflege  der  Geeondbeit  betreflrad.  Den  Medicie,  Apothekern  nnd  Mataria- 
liaten  snr  Nachrichtigang  gegnbea.  Darneben  den  Tax  and  Werth  der  Aiiaaka, 
weiehe  in  den  Apotbeken  allda  sn  flnden,    1687. 

Rhascs.    Abu  Bekr  Mohammed  Ben  Zakerijja  el-Rase.    Bora  and 

educated  in  Raj,  at  one  time  director  of  the  hospital  in  Bagdad,  author 

of  numerous  works,  called  the  Galen  of  his  time.    Died  928  or  082. 

Dae  Boob  der  Geheimnhwe  dee  Aba  Bekr  Ben  Zakartja  Er-Biat  Flifacturt 
Catalog  No.  266.    Leipsiger  StadtMbliothek.   Codex  K.  216. 

Extracts  of  Rbases'  writings  and  the  unimportant  illustrations  of 

several  Arabian  distilling  apparatus  were  published  in  1878  by  Prof. 

E.  Wiedemann  in  vol.  82  (p.  575)  of  the  Zeitschrift  der  deutschen 

morgenl&ndischen  GeaeHschaft. 

Reiff.  Walther  Hermann  Ryff,  during  the  first  half  of  the  sixteenth 
century  surgeon  in  Strassburg. 

H.  Gualtherus  Ryff,  New  gross  Deatillirbuch,  wohl  gegrfln  deter  kfinstlicher 
Destination,  sampt  underweisung  und  bericht,  ktinstlich  abzuziehen  oder  Sepa- 
riren  die  fiirnembste  destillirte  Wasser,  kOstliche  aquae  vitae.  Quintam  easeotiam, 
beilsame  oel,  Balsam  und  dergleychen  vielgiiter  Abziige.  Recht  kunstJich  and 
viel  auff  bequeme  art  dann  bisher.  aucb  mit  bequemerem  Zeug  der  Geffiae  and 
Instrument,  des  ganzen  Destillirzeugs  von  Kreutern,  Bliimen,  Wurzeln,  Frflchten, 
Gethier  unnd  anderen  stucken,  darinnen  natflrliche  feuchte  unnd  Elementiscbe 
krafft,  einfach  oder  mancherley  gestalt  vermischt  und  componirt;  durch  H. 
Gualtherum  Ryff,  Medicum  &  chirurgum  Argeutineusem,  getruckt  zu  Frankfurt 
a./m.  bei  Christiau  Egenolff's  seligen  Erben  im  jar  1556. 
Reformirte  deutache  Apotbek.    Frankfurt  a./M.  1563. 

8aladinu8  Asculantjs.  Italian  physician.  Wrote,  probably  between 
1442  and  1458,  a  rather  remarkable  pharmaceutical  treatise  entitled : 

Compendium  aromatiorum  Saladini.  principis  Tarenti  dignisaimi,  medici 
diligenti,  correctum  et  emeudatum.  Ronouae  1488.  Editio  Veneti  1471,  1488 
and  1502. 

Sa.ncto  Amando. 

Expositio  Joannis  de  Sancto  Amando  supra  Antidotarium  Nicolai  incipit 
feliciter.    With  tbe  edition  of  Mesue's  works.    Veneti  1502. 
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Sawer.  J.  Cu. 

OdOTQgTaphia,  »  nn1  unil  history  of  ratv  materials  ami  drags  used  in  the 
perfume  industry.  One  vol.,  pp.  XXIII,  888.  I.rurney,  .hu.-ksoii,  Loudon  18!>2. 
Second  series  t8fl 1. 

Ilhodo  login.     A    iliw-mirsH  mi    roses  nml   tin-  odor  Of  ruse.      One  vol.,    pp,  98. 

W,  .1.  Smith,  Brighton  IBM. 

KCHMIKhKH,   OBRi    <!- 

tiesehid SB  Ali-hemie.     Hnlh-   1883. 

SCRinoNirs   Lainon.     Roman  physician  of  thy  first    eentury    of  the 
-rj.in   era,    who  in   the  year  4M  ae<  -ompuuied   tin*   Emperor  Til>crius 
( "liiuilius  td  Britannia. 

Scrihuni  l..iitfi,  Compositiones  tnedieaineirtofam.    Bdltto  Belmeldar. 

Sobdocbl  ft  Co.    Since  January  ihjt  the  firm  of  Scbimmel  i  <  .>.. 

Leipzig,  has  published  a  report  on  volatile  "ils.  at  ftwl  annually,  since 
|B80  semi-anininlly.  The  character  of  this  report  WBB  al  first  com- 
mercial. Inn  soon  lieea.me  seientinY  ^  well  until  it  became  a  semi-annual 
repertory  of  event hing  pertaining  to  volatile  oils.  The  title  uf  the 
(Herman  edition  if*  i 

Berfchl   ron  Sehiminel  ft  Co.  (Inhaber  Gebr.  Pi  In   Leipzig.    Fabrik 

Bther.  Dele,   Ewtrncen   tind  clieiniwln-r  I'riipiirnte.     April  and  OetobeTi 
Since  Oct,   iKDti  an  English  translation  in  also  published: 
S.-ini-Aiiiiiiiil   Report  of  A-himniel    &   Co.    (  Fritz*; he    Brothers).     Leiprig   and 
New    York, 

The  title  of  the  French  edition  which  appears  since  Oct..   ISiM!  is; 
Bulletin    Beraestriet    de    Sehiinmel   A:    Fie   iFritchzsM    Freies).     Leipslg  and 
New  York. 

In  1893  this  firm  published : 

Tie-  factories  of  Sehiitimel  Ac  I'o.,  I^eipzig — Prng  and  Fritzschs  Brothers, 
New  York— Garfield.    Text  by  Professor  Dr.  F.  A.  FUVkiger— Hern. 

An  elegant  work  with  $3  heliogravure  plates.  The  text  gives  a 
brief  Bcoonni  ol  the  history  «'i'  th"  vui.-it iir  nils,  a  year  later  the  New 
York  branch  published  a 

Descriptive  catalogue  of  essential  oils  and  organic  chemical  preparations 
compiled  by  Frederick  It.  Power,  Ph.  <r,  Ph.  D.,  Director  of  the  laboratories 
oi  Pritsscbe  Brothers,  at  Qarfleld,  .V.  J. 

St  hoj.tz.  Max. 

Die  Terpen.'.    Sondenibdruck.  pp.  189 — 246. 

SrstiuTA.  The  name,  possibly  pseudonym  of  the  author1  of  a  book 
on  health  AjrUTVedtkB  of  Sanskrit  literature.  It  was  formerly  inppoted 
that  this  book  had  lieeu  written  centuries  before  Christ,  but  it  is  nOWOOt 
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placed  back  farther  than  the  twelfth  century  of  the  present  era.    It1 

translated  into  German  by  Header  between  1844  and  1856  in 

The  Churaka  is  a  similar  older  treatise  possibly  of  the  eighth  century. 

Susrutas  Ayur-vedas,  id  est  medicinae  systema  a  veoerabHi  D'hanrantare 
demonstratum  a  Snsrata  disdpnlo  compositum.  Nose  primnm  ex  flanecritafa 
Latinum  sermonent  vertit,  introdoetfonem,  annotation**  et  remm  huficm 
adjeeit  Dr.  Fr.  Heesler,  Eriangae  1844. 

The  Snsrata,  or  System  of  medicine,  taught  by  Dfaanvaatari  and  coaapowt 
by  his  disciple  Snsrata.  Pablisbed  by  Sri  Madhusudana-Oupta,  Prof,  of  qmnbom 
at  the  Sanscrit  College  at  Calcutta.   Calcutta  1885.    3  vol. 

With  regard  to  the  age  of  these  works  consult: 

Lassen,  Indiscbe  Alterthumskunde.   1.  Aufl.,  Band  2,  p.  551. 

J.  F.  Boyle,  An  essay  on  the  antiquity  of  Hindoo  medicine.  London  18S7. 
Deutsche  Ansgabe  yon  Wallach  und  Heusinger,  Das  Alterthum  der  indigene* 
Medkin.    Cassel  1889,  p.  45. 

Allan  Webb,  The  historical  relations  of  ancient  Hindoo  with  Greek  medfefst, 
Calcutta  1850,  p.  45. 

Zeitechrift  der  Deutech.  Morgenland.  QessUseh.  Bd.  80  (1878),  p.  617; 
also  Bd.  81,  p.  847. 

Synesiub.  Born  875  in  Gyrene,  a  disciple  of  Hypatia  in  Alexandria, 
elected  Bishop  of  Ptolemais  in  410,  alchemist,  died  415. 

Synesii  Tractatus  chymicus  ad  Dioscoridem.  In  Fabricii  biblia  graeca. 
Tom.  8. 

Theophra8TU8.    Born  370  or  392  B.  C.  in  Eresos  on  the  island  of 

Lesbos,  disciple  of  Aristotle,  died  between  288  and  286  in  Athens. 

Theophrasti  Eresii  opera,  quae  supersunt  omnia.  His  tori  a  plantarnm. 
Editio  Wimmer.    Parisii  1866. 

Ulstad,  Philipp.  Professor  of  medicine  in  Niirnberg  during  the 
first  half  of  the  sixteenth  century. 

Pbilippi  Ulstadii,  patris  uobilis  Coelum  Philosopborum  seu  liber  de  secrrtw 
naturae,  id  est:  quomodo  non  solum  e  vino,  Bed  etiam  ex  omnibus  metallis, 
fructibus,  radicibus,  herbis  etc.  Quinta  essentia,  wive  aqua  vitae,  ad  conser- 
vationem  liumani  eorporis  educi  debeat.  Argentor.  1526  und  1528  —  Lugduni 
1540  und  1553  — Parisii  1543  —  August.  Treboc.  1553  —  Francofurti  1600. 

The  title  of  the  German  edition  is: 

Dess  Edlen  mid  Hocherfahrenen  Herrn  Philippi  I'lstadii  von  NOrmberg 
BQchlein  von  Heimligkeiten  der  Natur,  jetzund  verdeutiseht.  Frankfurt  am 
Mayn  1551. 

That  of  the  French  edition  which  appeared  in  1547: 

Le  Ciel  des  philosopher  on  secrets  de  la  nature.    Paris  1547. 
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Victorius  Favextinub.  The  Bologna  physician  and  professor 
Bennedetto  Vettori  was  born  1481,  died  1561. 

Victorii  Faventini,  Practicae  magna*  de  morbis  curandis  ad  tironea.  tomi 
duo.    Veneti  1562.    Tom.  1,  cap.  21.  fol.  144.  • 

Villanovus.  Little  is  known  about  Arnaldus  Villanovus  as  to 
nativity.  Was  physician  in  Barcelona  during:  the  second  half  of  the 
thirteenth  century,  suffered  shipwreck  on  his  way  to  Avignon  to  Pope 
Clemens  V  about  the  year  1313.    Alchemist. 

Arnoldi  Yillanovi  Opera  omnia.    Veneti  1505.    Liber  de  vims. 

Arnoldi  Yillanovi  Breviarinm  practicae,  proemium  in  operis  omnibus  cum 
N.  Taurelli  in  quos  libros  annotationibus.     Basiliae  1587. 

Winther,  Johann.  Born  1487  in  Andernach,  died  1574  as  professor 
of  medicine  in  Strassburg. 

Guintheri  Andernaci  Liber  de  veteri  et  nova  medicina  turn  cognoscenda  turn 
facienda.    Basiliae  1571. 

Zei8E.  H.    Born  1793  in  Holstein,  died  1863,  apothecary  in  Altona. 
Beitrage  zur  Nutzanwendung  der  Wasserdampfe.    Pamphlet.    Altona  1826. 
—  Arch.  d.  Pharm.    Bd.  16  (1828),  p.  69. 

Zeller,  G.  H.    Apothecary. 

Studien  iiber  die  atherischen  Oele.  I.  Heft.  Des  chemischen  Theils  erster 
Abschnitt.  Landau  1850.  —  II.  Heft.  Die  physischen  und  chemischen  Eigen- 
schaften  der  offlcinellen  atherischen  Oele.  Stuttgart  1855.  —  III.  Heft.  Die 
Ausbeute  und  Darstellung  der  atherischen  Oele  aus  offlcinellen  Pflanzen. 
Stuttgart  1855. 

Zosimos  of  Panopolis.  an  encyclopaedic  writer  of  the  fourth  century 
and  one  of  the  principal  authorities  of  the  alchemists. 

"Et  quid  plura  moraciur?  IJnus  Zosimos  Panopolites  libro  wepi  opydvmv 
Koi  xa/uvwy  loculente  ad  oculos  nobis  sistit  antiquorum  ilia  vasa  destillationibus 
accommodata;  postquain  enim  jussisset  candidatos  artis  id  agere  ut  ipsis  ad 
manus  esset  Bikos  vc\ikoc  atoXijv  ovrpaKivos  Aoiras  kqx  ayyos  orevosTOVov, 
mandassetque  iirl  axpa  twv  trwkrjviav  Bikovs  vcAov  /xeydAous  Trap's  liri'tllvai, 
tvo  ftij  paywsiv  airo  rijs  btpfirp  tov  vSaros,  tandem,  ut  clarius  sese  explicit, 
ipsas  vasorum  flguras  appingit,  quarum  nonnullas  licet  rudiori  maim  exaratas 
ex  bibliotheca  regis  christianissimi,  et  ilia  D,  Marci  Yenetiis,  libuit  hie  in 
gratiam  curiosoruin  adjicere.''  (O.  Borrichius  "Hermetis  Aegyptiorum  et 
chemicarum  sapientia"  ab  Hermauui  Conringii  animadversionibus  vindicnta. 
Hafniae  1674,  p.  156.) 

A  detailed  account  of  Zosimos'  discussion  on  distillation  is  found  in 
Hofer's  Histoire  de  la  chimie.    2.  Edit.    1866.    Tom  1,  pp.  261—270. 
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Abelmoschua  moschatus,  501 
Abies  alba,  252,  259 

balsamea,  251,  252 

canadensis,  251,  263 

cedrus,  279 

excelsa,  259 

fraseri,  251 

pectinata,  252,  259 

reginae  amaliae,  266 

—  sibiriea,  265 

Abietcne,  254 
Abietineae,  226 
Absinthium,  684 
Absynthe,  684 
Absynthol,  685 

Abura  kuku,  682 
Acaroid  resin  oil,  305 
Acetylization,  194,  202 
Acid  number,  193 
Acids,  174 
Achillea  ageratum,  676 

coronopifolia,  675 

millefolium,  675 

moschata,  675 

nobilis,  675 

Acorus  calamus,  301,  303,  304 

spuriosus,  304 

Adulterations,  199 
Ageratum  conyzoldes,  668 
Argumen  fruits,  460 
Ajowan  oil,  557 
Ajwain,  557 

Ajwan,  557 

ka-phul,  557 

Alantol,  670 


Alantol,  670 
Alantolactone,  670 
Alantolic  acid,  670 
Alcohol  as  adulterant,  200 
Alcohols,  127,  148 
Aldehyde  assay,  196 

determination,  196 

in  cassia  oil,  388 

Aldehydes,  149 

Alembic,  52 

voyageant,  67 

Alliaria  officinalis,  409 
Allium  cepa,  306 

sativum,  305 

ursinum,  306 

Allolemonai,  286 
Allspice,  509 
Allyl  cyanide,  412 
Almond  oil,  bitter,  436 
Aloe"  barbadensis,  304 
Aloe  oil,  304 

Aloe"  vulgaris,  304 
A  logwood  oil,  421 
AloSxylon  agallochum,  421 
Aloysia  citriodora,  593 
AlpenbeifuesSl,  587 
Alpenspik,  667 
Alpinia  malacensis,  313 

nutans,  313 

ofhcinarum,  312 

Altingia  excelsa,  421 
Amandes  ameres,  436 
Ambrosia  artemisifolia,  672 
Ambrosia  oil,  672 
American  worm  seed  oil,  349 


no 
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Amoraum  angwrtifalium,  S10 

aromatieum,  818 

eardamomum,  817 

melegueta,  818 

singiber,  818 

Amygdalin,  488 
Amygdala*  ornimHntia,  487 
Amyria  haUamif  era,  486 

linaloe,492 

AnamrdiaoMa,  218,  498 
Anelyiia  of  oil*,  98 
Andromeda  laianhenanlti,  690 
Andropogon  dtratu*,  886 
——  fraraneusa,  282,  294 

laniger,  299 

murieatu*,  289 

nardua,  282,  291,  294 

— —  odoratua,  299 
Andropogon  oila,  88,  894 
Andropogon    aenoenanthna,    881, 

899 
Aneth,  678 
Anethol,  179 

Anethnm  foeniculura,  664 
graveolens,  578 

sowa,  570 

Angelic  aldehyde,  673 
Angelica  anomala,  573 

archangalica,  570 

herb  oil,  573 

Japanese  oil,  573 

japonica,  573 

levisticuin,  560 

oil,  570 

refracta,  573 

root  oil,  573 

seed  oil,  570 

Angelikakrautttl,  573 
Angelikasamenol,  573 
Angelikawurzelol,  570 
Ang&ique,  570 
Angiopteria  evecta,  225 
Angostura  bark  oil,  459 
Angosturarindenol,  459 
Anis  de  la  Chine,  353 

Siberie,  353 

Anisebark  oil,  690 
Anise  ketone,  160,  562 


294, 


Aniaol,  558 
Aniaeoil,  658 
Anialo  aldehyde,  167 
AniarindenOl,  690 
Anonaeeae,  816,  868 
Anthrmene,  674 
Anthemla  eotula,  674 

noWlia,  672 

Anthamol,  674 

Anthophylll,  618 

Anthranilie  add  methyl  eater,  698 

Antfariaena  cerefblium,  641 

Apfelainen*ehalen5l,  471 

Apiol,  181, 648 

Apinm  graveolenc,  646,  647 

petroeeUnmn,  647 

Aplopappua  diecoidena,  607 
Aplotaxia  anricnlata,  689 

lappa,  689 

Aqua  ardena,  287 

napbae,  480 

— — .  aabinae,  874 

vitae,20 

Aquillaria  agallocha,  421 
Araceae,  213,  301 
Araliaceae,  219 
Arbor  vitae,  267 

saguisen,  363 

Arbutus  laurifolia,  589 
Archangelica  officinalis,  570 
Aristolochiaceae,  214,  346 
Aristolochia  clematitie,  349 

reticulata,  348 

serpentaria,  348 

Arnica  flower  oil,  689 
Arnica  montana,  688,  689 
Arnica  root  oil,  688 
ArnikablUthenol,  689 
ArnikawurzelOl,  688 
Aromatic  balsams,  24 

waters,  20,  21,  27 

Aromatized  fatty  oils,  22 
Arome.  35 

Artanthe  geniculata,  326 
Artemisia  absinthium,  684 

barrelieri.  687 

dracunculus,  682 

gallica,  687 
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Artemisia  glacialis,  687 

maritiuia  var.  stechmanni,  083 

vulgaris,  682 

Asafetida  oil,  574 
Asafoetiduol,  574 
A&antol,  574 

Asarabacca,  Canadian,  347 
Aaaret,  346 

Asarol,  348 

Asarum  camphor,  346 

Asarum  canadense,  347 

europaeum,  346 

Ase  fetide,  574 

Ashanti  pepper  oil,  322 

Aspic,  607 

Aspidium  filix  mas,  225 

Athamantha  oreoselinum,  577 

Athanor,  62 

Atherosperma  moschata,  360 

Aucklandia  costus,  680 

Aunee,  670 

Aurade,  482 
Aurantiaceae,  460 
Aurantine,  254 
Aurantium  amarum,  473 

dulce,  471,483 

Austra  camphene,  45,  110 
Australene,  45,  106 
Azulene,  678 

Baekhousia  citriodora,  538 
Badanifera  anisata,  353 
Badiane,  353 
Badiyan,  353 
Baldrianol,  603 

mexikanisches,  665 

Balm  oil,  616  * 

Balm  of  Gilead  fir,  264 
Balneum  arenae,  54 

Mariae,  54,  57 

per  cinerem.  57 

Balsam  copaiba  oil,  445 
Balsam  fir,  204 
Balsamkrautol,  681 
Balsamodendron  kafal,  488 
Balsam  of  fir,  264 
Balsam  of  Gilead.  204 
Balsam  Peru,  440 


Balsams,  aromatic,  24 
BalsamtannennadelOl,  264 
Balsam  tolu,  448 
Bttrenklaubl,  581 
BiirlauchOl,  300 
Baros  camphor,  502 
Barosma  species,  457 
Barras,  247 
Bilrwurzel,  568 
Basil  oil,  650 
Basilic,  659 
Basil icuniol,  659 
Basil,  sweet,  659 
Baume  de  copahu,  445 

tolu,  448 

Bayberry  oil,  331 

Bay  oil,  510 

Beifussul,  682 

Beilschmiedia  obtusifolia,  392 

Bell idiast rum  osmitoides,  671 

Benzaldehyde,  157 

Benzaldehyde  cyanhydrin,  440 

Benzoelorbeerstrauchol,  405 

Benzoin  odoriferum,  405 

Benzyl  acetate,  591 

Benzyl  alcohol,  444,  591 

Benzyl  cyanide,  453 

Benzyl  mustard  oil,  453 

Bergamot  oil,  473 

Bergamotte,  473 

Bergamottol,  473 

Bcrgaptene,  475 

Bergpetersilienol,  577 

BCtel,  320 

BeteliSl.  326 

Bctelphenol,  328 

Betel  oil.  326 

Betulaceae,  214,  331 

Bctula  lenta,  331,  588 

Betulase,  333 

Beurre  de  violettes,  308 

Biglovia  venata,  506 

Birch,  black,  cherry,  sweet,  331 

Birkenrindenol,  331 

Bisabol  myrrh  oil,  487 

Bisabolene.  487 

Bitter  almond  oil.  21,  430 

Bitterfenchelol.  567 
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Bitter  fennel,  old  of  wild.  567 
li  i     iiiartrfclul.  43ii 
Bitter  orange  oil,  473 
Bitter  weed,  urj 
Bituminous  oils.  35 
Miy:iku>*hi,  573 
Blaek  birch  oil,  331 
Hliirk  pepper  oil,  320 
Blaek  spruce  oil,  204 
Blue  gum  liw,  52li 
KIiiuiim   luil-ainift'i  ii.  <i*i'.» 

laeera,  (J7*> 
R- 1 h i it-ii k rail tfd.  Oil) 

tiling  point,  determination  of.  19 

lis  de  eedre.  276 

citron  de  Cayenne,  493 

—  citron  de  Mexique,  492 

gallic.  453 
Rhitilc-.  698 

rose,  502 

row  feuielle,  4U3.  502 

row  edits,   n::     jfl  | 

janne,  403 

HoMolilflUerol,  308 
Soldo  leaf  oil,  308 
Borga  cananga,  303 
Borneo  ciunphene.  110 

-  camphor,  143.  502 

camphor  oil,  502 

Borneol,  143 

Bo  roll  i  a  oil,  457 

Month  iu  polygulifoliii.  457 

Boswelliu  earteri,  489 

Boxing  of  turpentine  orchard.  243 

Brni.  248 

BthbIm  jurieea.  40f» 

nigra,  400 

Brazilian  nutmeg.  401 
Bromine  addition  method,  102 
Brown  peppi'iiniiit  tree,  530 

stringy  hark,  534 

BniniifTikn^M-nfil,  417 
1  •  1 1 1 ■< 'iihliil  teriil.  457 
Bui-liii  oil.  457 

Buco.  457 

Bugle  weed.  020 

Hiiliiewiti  liiirmienti.  353.  453 

|:m  -.•,.!,,  ur,  217,  480 


Buismu  aperies,  4B2 
Butterweed.  liiis 
Hut.vl  tniHlnrd  oil.  409 

CWllJlBIM  wood  oil,  447 

<  'ii.lr  .til,  273 
( ".  jiiliiwiu-.  [SS 

ilpiniii  wpptOI,  448 

OtH  bravo,  300 

CujepiH    oil,  52S 
t'nji'|iii1iriir  Itvilinti'.  521 

OaJepntoL  521 

Culumtis  herb  oil,  303 
Cnlnimin.  Japanese,  304, 
Calamus  oil.  22,  301 
California  bay  tree,  404 
Cnllitm  quadrivnlvis,  207 
('aliiiiihkriiiitr.il,  303 
Ctilimisol,  301 

japanisches,  3SS 

("rtitn-l  j.'1-iiss  nil,  £98 
i   ,i  t  1 1 .  i  n  i  j  1 1 1  • ,  070 

BSbbbJm,  879 

Camp  bene.  45.  40,  llo 
Campherholzol  from  Venezuela,  395 
Camphol  alcohols.  46 

series,  40 

( ':ini|ilii.r:i        i  in.  >p:n_-,i         DMBtkH       r>it-r- 

ritis.  1131 
Camphor.   39,    41,    143,    14S,    227.    27n 

270,  .fill.  .'{4(1,  370,  408,  482.  5««, 

008,  012 

artificial.  40,  42.  43,  10".  22» 

Hunts,  502 

Borneo,  502 

Laurus  104 

liquid,  41 

Malay,  502 

oil.  blaek,  374 

Borneo.  502 

heavy,  377 

-  light,  377 

white.  374 

oleflnie,  542 

Mfldftj  317 

Sumatra,  502 

wood  oil.  Venezuelan,  395 

Ctimphorogenol,  377 
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Canada  balsam  oil,  251 

mint  oil,  654 

snakeroot  oil,  347 

Canadian  asarabacca,  347 
Cananga  odorata,  362 
Cnnarium  microcarpum,  421 
spec,  49) 

Canella  alba,  506 
Canellaceae,  218,  506 
Canelle  de  Ceylan,  377 

feuilles,  381 

Chine,  381 

Canelo,  304 
Cannabene,  334 

hydride,  338 

Canabis  gigantea,  338 

indica,  337 

sativa,  337 

Caparrapene,  394 
Caparrapiol,  394 
Caparrapi  oil,  394 
Caprifoliaceae,  221,  663 
Caraway  oil,  550 

Carbon  disulphide,  181,  412 
Carbonyl  oxygen,  determination  of,  196 
Cardamome,  315 
Cardamom  oil,  315 

Bengal,  318 

Cameroon,  319 

Ceylon,  315 

Korarima,  319 

Malabar,  316 

Siam,  317 

Cardamomum  majus,  319 

Carlina  acaulis,  690 

Carline  thistle,  690 

Carqueja  oil,  447 

Carre,  247 

Carrot  oil,  583 

Carum  ajowan,  557  _, 

carvi,  550 

petroselinum,  547 

Carvacrol,  177 

,  determination  of,  554 

Carvene,  554 
Carvi.  549 
Carvol.  160 
Carvone.  160 


Carvone,  determination  of,  554 
Caryophyllene,  125 
Caryophylli,  512 
Caryophyllus  aromaticus,  513 
CaBcarilla  oil,  495 
Cascarille,  495 
Cassia,  382 

buds,  382,  390 

caryophyllata,  393 

chips,  378 

leaf  oil,  390 

lignea,  390 

oil,  382 

stearoptene,  385 

twigs,  390 

Catinga  de  negra,  369 
Catingueira,  369 
Catmint,  612 
Catnep,  612 

Cedar  camphor,  148,  276 
Cedar  leaf  oil,  278 

Lebanon,  279 

,  red,  276 

,  Siberian,  265 

,  white,  278 

Cedarwood  oil  as  adulterant,  199 

from    Juniperus  virginiana, 

276 
Cedrate  oil,  477 
Cedratier  ordinaire,  477 
Cfcdrejaune,  493 
Cedrelawood  oil,  494 
Cedrene,  126,  614 
Cedrol,  148 
Cedro  oil,  477 
Cedrone,  356 
Cedro  ordinario,  477 
Cedrus  libani,  279 
Celeri,  545,  547 
Celery  root  oil,  547 

seed  oil,  545 

Celtischer  Spik,  667 
Cevadilla  seed  oil,  304 
Ceylon  cinnamon  oil,  377  ^ 
Chaerophyllum  sativum,  541 
Chamaecyparis  obtusa,  269 
Chamomile  oil,  672 
.  CJerman,  676 
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ChamomfHa,  872 
-—  romana,  678 
Champaca  oil,  853 
Charibetol,  328 
Chavica  betle,  827 

offlcinarum,  822 

<—  roxburghii,  822 
Chavieol,  170,  828 
Cheken  leaf  oil,  808 
CheDopodieeeae,  215,  840 
Cheaopodinm  ambroajoidss,  840 

Tar.  anthelmintics,  840 

Chenopodium  oil,  848 
Cherry  birch,  881 

laurel,  442 

Chervil,  641 
Cbione  glabra,  662 
Cbioe  turpentine,  406 
Chloroform  at  adulterant,  202 
Chrysanthemum  chamomilla,  676 

-  parthenium,  678 
— —  tanaeetum,  670 
Chula,282 

Cicily,  sweet,  588 
Cicuta  maculata,  550 

virosa,  549 

C'icutene,  550 
Cidreira  melisse,  369 
Cineol,  175 

assay  in  eucalyptus  oils,  628 

Cinnamie  aldehyde,  157 
Cinnamomum  camphora,  371 

cassia,  377,  382 

culilawan,  392 

kiamis,  391 

loureirii,  391 

oliveri,  392 

whigtii,  392 

zeylanicum,  377,  381,  382 

Cinnamon  oil,  21,  377 
Cinnamon  leaf  oil,  381 
Cinnamon  root  oil,  381,  382 
Circulation,  56 
Circulatoria,  56 

Cistaceae,  218,  505 
Cistus  spec,  505 
Citral,  149 

assay,  470 


Citraptene,  468 
Citrene,  118,  467 
Citriodora  aldehyde,  286 
Citriosma  apiosyce,  860 

cujabana,  860 

oligandra,  860 

Citron  camphor,  468 

CitroneUa  aldehyde,  204 

CHronella  oil,  201 

Citronellal,  164 

CitroneUe,  201 

Citronellie  aldehyde,  204 

CitroneUol,  188,  204 

Citronellone,  204 

Citronenol,  465 

Citrus  aurantium,  461,  471,  488 

bergamia,  461,  478 

-=—  Ugaradia,  461,  478,  480,  484 

myrtifolia,  470 

sinensis,  470 
decumena,  461,  480 
limetta,  478 

vulgaris,  478 

limonum,  461,  466 

madurensis,  461,  479 

medica,  461,  477 

var.  acida,  461 

nobilis,  479 

Clove  oil,  512 

bark  oil.  393 

stem  oil,  516,  518 

Coca  leaf  oil,  453 
Cochlearia,  407 

arinoracia,  408 

officinalis,  407 

Coerulein,  677 

Cognac  oil,  498 

Colophene,  46 

Colophony,  228 

Color  reactions,  192 

Commiphora  spec.,  486,  488 

Coinpositae.  221,  667 

Comptonia  asplenifolia,  331 

Comptonia  oil,  331 

Condensation,  51,  58,  94 

Congealing  point,  determination  of,  187 

Coniferous  oils,  226 

Conima  resin  oil,  492 
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Conimene,  492 
Constituents  of  oils,  97 
Convolvulwreue.  2*20,  592 
Convolvulus  floridus,  592 

scoparius,  592 

Copahu,  493 
Copaiba  balsam,  445 
,  African,  446 

oil,  445 

as  adulterant,  199 

Copaifera  species,  445 
Copnivabafcarnol,  445 
Coriunder  oil,  54 
Coriandrol,  129,  542 
Coriandrum  sativum,  541 
Cortex  caryophyHati,  393 

cuiilabani  papuanus,  405 
Costuswurzelol.  689 
Cre.*s,  garden.  406 

water  4  7 
Cretian  origanum  oil,  622 
Crocose,  307 
Crocus  sativus,  307 
Croton  eluteria,  495 
Cruciferae,  210,  406 
Cryptocaria  moschata,  401 

oil,  401 

pretiosa,  402 

Cuban  pine,  242 
Cubeba  officinalis,  322 
Cubebe,  322 
Culwbene,  126 
Cubeb  camphor,  148 
Cubeb  oil,  322 
Cucurbita,  52,  54 
Cuminic  aldehyde,  157 

Cumaric  aldehyde  methyl  ether,  157 
Cumin  oil,  544 
Cuminum  cyiiiinum,  544 

Cltllihl   m;>  l  i;i!i-i.  661 

Cuprensu?  seiupervirenti,  269 
Curcuma  longa,  310 

oil,  310 

zedoaria,  311 

zerumbet,  311 

Cus-eus,  289 

Cuspariu  trifoliata,  459 

Cymene,  104 


Cymol,  104 
Cypress  oil,  269 
Cypress  camphor,  270 
Cypres,  269 

Dunucenine,  352 
Dainiunai  leaf  oil,  506 
Dnucus  carota,  583 
De*tillationsbii<her  of  the    16th   cent., 

23-37. 
Destillatio  panie,  57 

per  ascensum,  18,  28,  35 

per  descensum,  18,  28,  35,  36,  60, 

62 

per  ventrem  equinum,  57 

sol  is,  57,  62 

Dhelum  outan,  657 

wangi,  656 

Diatomic  series  of  terpenes,  46 
Dicypellium  caryophyllatura,  393 
Digger  pine,  254 
Dilein  oil,  659 
Dill  apiol,  181,  579 
Dill  oil,  578 

East  Indian,  579 

Diosphenol,  458 

Dipentene,  116 

Dipping  in  turpentine  orchard,  244 

Dipteroearpaecae.  218,  504 

Dipterocarpus  spec.,  504 

I  >i-.-i'i  tations  on  volatile  oils,  37 

Distillation,    8.  19 

after  fermentation,  36 

,  destructive,  18 

.  definition  by  Brunsehwig,  24 

r,  definition  of,  in  historical  writ- 
ings, 22 

,  downward,  18,  35,  59 

,  fractional,  19,  44,  188 

over  burnt  lime  or  chalk,  39 

,  history  of,  51 

.  treatises  on,  23,  30,  37 

under  diminished  pressure,  09 

,  upward,    8,35  * 

with  acetic  acid,  19 

with  acids  and  salts,  36.  40,  06 

with  alcohol,  19 

with  steam,  69,  85 
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Distillation  with  water,  18,  18 

Distillerie  ambulante,  602 

Distilling  apparatus,  history  of,  51 

Diterpene,  40,  187 

Dittany  oil,  661 

Dog  f emuel  oil,  667 

Dorana  ammonlaenm,  676 

Dostonol,  620 

Double  balsam  fir,  861 

Dragonic  acid,  682 

Drimys  winter!,  S62,  506  "  \  . 

DrusenSl,  408 

Dryobalanops  spsc,  508 

Dnteh  myrtle  oil,  881 

Eau  de  Carmelites,  016 

de  Cologne,  84,  616.   ■ 

EberwnnSl,  600 , 

Ecuelle  ft  piqner,  402 
EddsefcarigarsenOl,  076 
BdelteimewnsdoM,  250 
SdeltanBenzapbenol,  860 
Elaoptene,  41 
Elaphrium  aloezylon,  402 
Elder  blossom  oil,  663 
Elecampane  oil,  U70 
Elemi  oil,  490 
Elettaria  cardamomum,  315 

cardamomum,    White    et    Maton, 

315 
Empleurum  serrulatum,  457,  458 
Empyreumatic  oils,  18,  24,  35 
En  (leu  rage  a  froid,  591 
Erasine,  254 

Erechthites  hieracifolia,  587 
Ericaceae,  220,  584 
Erigeron  canadensis,  668 

oil,  668 

Erythroxylaceae,  217,  453 
Erythroxylon  coca,  453 
Esdragonttl,  682 
Esels-Fenchel,  568 
Essence  d'absynthe,  684 

d'amandes  a  meres,  436 

d'aneth,  578 

d'angelique,  570 

d'anis,  558 

d'asaret,  346 


Essence  d'SjM  frtide.  574 
— — — •  d 'aspic,  007 

■  de  bsdljne, 

Dasuic,  oov 

—  banme  de  eopahn,  445 

baume  de  tola,  448 

bergamotte,  478 

-betide*  881 

bois  de  eedrs,  898 

bois  de  Bnodss,  588 

rose,  508 

bois  de  sentel-se*  IsdstOft- 

ddentales,  486 

— bois  gulae,  463 

— eajepnt,  618 

calamus,  801 

■ eamomille,  676 

eamomille  rnmniao,  678 

eananga,  888 

eanelle  de  Ceylon,  877 

eanelle  da  Chine,  888 

— —  — —  cardamoms,  816 

—  enrri,  550 

casearnie,  405 

citron,  465 

citronelle,  291 

—  cochlea  ria,  407 

coriandre,  541 

cubebe,  322 

cumin,  544 

cypres,  269 

d'elemi,  490 

d'erigeron,  668 

d'estragon,  682 

de  fenouil,  563 

fenouil  d'eau,  568 

feuilles  de  betel,  326 

feuilles  de  bucco,  457 

feuilles  de  cedre,  278 

feuilles  de  celeri,  547 

feuilles  de  jaborandi,  457 

galanga,  312 

gaultheria,  685 

genievre,  270 

gGramium  des  Indes,  281 

girofle,  512 

* graines  d'ombrette,  601 

dTiedeoma.  617 
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Essence  d'houblon,  330 

d'houblon  d'Espague,  022 

d'hysope,  018 

d*iris  concrete,  308 

de  kuro  moji,  404 

laurier,  402 

laurier  cerise,  442 

lavande,  000 

ledon,  584 

licari,  492 

limette,  477 

linaloe,  492 

liveche,  509 

maris,  300 

mandarines,  479 

marjolaine,  021 

mastice,  490 

matico,  325 

melisse,  010 

menthe  crepue,  051 

menthe  poivree,  030 

moutarde,  409 

muscade,  300 

myrcia,  510 

myrrhe,  488 

myrte,  507 

neroli,  480 

neroli  Portugal,  483 

d'oliban,  489 

d'orange  bigarade,  473 

d "orange  Portugal,  471 

de  patchouli,  050 

persil,  547 

petit-grain,  484 

piment,  509 

poivre,  320 

pouliot,  055 

racine  d'aunee,  070 

romarin.  594 

rose,  423 

rue,  455 

santal,  338 

sassafras,  395 

sauge,  012 

semen     contra     d'Amerique, 


349 


semencos  de  eeleri,  545 
serpelot,  028 


Essence  de  ?erpentaire  du  Canada,  347 

soinbul,  570 

styrax,  419 

tanaisie,  079 

terebenthine  Americaine,  239 

terebenthine  Francaise,  247 

thuya,  207 

thyme,  023 

tiges  de  girone,  518 

valeriane,  003 

vetiver,  289 

ylang-ylang,  302 

zedoire,  311 

Essences,  pine  needle,  258 
Estagnons,  428 
Ester  number,  193 
Esters,  174 
Estragol,  501 
Estragon  oil,  082 
Ethyl  alcohol,  127 
as  adulterant,  200 

camphor,  320 

Eucalyptol,  see  cineol.  . 

Eucalyptus  amygdalina,  524,  530,  539 

baileyana,  532,  533 

bridgesiana,  530 

camphora,  540 

capitellata,  533,  534 

citriodora,  530,  537,  538 

cneorifolia,  525,  530 

eorymbosa,  532 

crebra,  533 

dealbata,  537 

dawsoni,  540 

dextropinea,  535 

divers  icolor,  539 

duinosa,  530 

eugenioides,  533,  534 

fastigata,  533 

fissilis,  539 

globulus,  524,  520 

goniocalyx,  525,  530,  539 

gracilis,  539 

haema stoma,  538 

hemiphloia,  533 

incrassata,  525 

lacvopinca,  535,  538 

lehmanni,  539 


n* 
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Kamlypta*  leuooxylon,  646,  633 

longifolia,  340 

- —  loxophleba,  6S6 

macrorrhyncha,  688 

— —  maculate,  630 

f«r.  citrtodore,  537 

melllodora,  885 

■  '    microoorys,  533     ■ 

obliqua,  634,  644, 

oocidantelta,  540 

odorata,  525, 580 

Eucalyptus  oils,  684 

drool  containing,  686 

dtral  containing,  638 

dtronellal  containing,  686 

— — with   peppermint-like   odor, 

688 

with  indefinite  odor,  580 

Eucalyptus  oleosa,  680 : 

pauciflora,  640 

piperita,  624,  688 

planchoniana,  687 

polyanthema,  586 

populifera,  688 

punctata,  634,  636 

resinifera,  532 

risdonia,  533 

rostrate,  531 

sideroxylon,  525,  533 

smithii,  536 

staigeriana,  538 

— —  stuartiana,  540 

tereticornis,  540 

tereticornis  var.  brachycoris,  534 

tesselaris,  540 

viminalis,  537 

Eudesmol.  539,  541 
Eugenia  acris,  510 

caryophyllata,  513 

Eugenol,  180 

assay,  516 

Eupatorium  foeniculaceum,  667 
Euphorbiaceae,  218,  495 
Euryangium  sumbul,  576 
Examination  of  oils,  184 

Fabiana  imbricate,  662 
Fatty  oils  as  adulterants,  201 


Faule  Heine,  68 

FddktbnmeUH.  628 

Feldthymianot,  688 

Fenehelholcolr806 

Fenchetol,  668 

Fonenene,  118 

Fenohone,  108 

Fennel,  Asia  Minor,  668  , 

Bitter,  667 

Dog,  667 

Indian,  667 

oil;  668 

Persian,  568 

— —  Boman,  667 

Russian,  568 

Sicilian,  668 

Syrian,  668 

wild;  567 

— r>  water,  668 
VanouU,563 

d'eeu,  568 

Fermentation  as  preliminary  to  d«t8» 

lation,  38 
Ferula  aaa  f oetida,  674 

galbaniflua,  675 

opoponax,  488 

rubricaulis,  576 

e  chair,  575 

sombul,  576,  667 

FeuerkrautOl,  587 
Feuilles  de  cedre,  278 
Fever  bush,  405 
Feverfew,  678 
Fichtennadelol,  226,  258,  260 

from  Picea  excelsa,  260 

Siberian,  265 

Swedish,  262 

Fidschi  Sandelholzol,  345 
Fiji  sandelwood  oil,  345 
Finocchio  d'asino,  568 
Fire  weed,  587 
Fleabane,  668 
Florentine  flask,  70 
Flores  cassiae,  382,  390 
Foehre,  262 

Foeniculum  capillaceum,  564 

dulce,  566 

panmorium,  667 


Index. 


719 


-Foeniculum  piperitum,  568 

sinense,  353 

vulgare,  504 

Foenum  camelorum,  299 
Folia  cedri,  278 
Fractional  distillation,  44,  188 
Frankincense,  489 
Furfural,  157 

Furnus  acediae,  62 
Fusanus  spicatus,  345 

Gagelol,  331 
Galac,  bois,  453 
Galanga,  312 
Oalangal  oil,  312 
Galbanum  oil,  575 
Galgantol,  312 
Galipea  cusparia,  459 

officinalis,  459 

Galipene,  460 
Galipol,  459 
Galley  furnaces,  03 
Garden  cress,  400 

nasturtium,  452 

Garlic  oil,  hedge,  409 
Garlic  oil,  305 

Gaul tli erase,  495 
Gaultheria  fragrans,  589 

fragrantissima,  589 

leucocarpa,  590 

procumbens,  332,  585 

punctata,  589 

Gaultherilene,  333 
Gaultherin,  333,  495,  584,  586 
Gebrannte  Waesser,  24 

Weine,  24 

Gemmagc,  247 

21  morte,  247 

Gemme,  247 

Genepi  des  Alpes,  587 

Genepikraut,  587 

Genievre.  270 

Genista  tridentata,  447 

Gcraniaceae,  217,  449 

Geraniol,  131 

Geranium  des  Indes,  281 

Geranium,  East  Indian,  281 

indicum,  281 


Geranium  oil,  449 

,  Turkish,  281 

Geranium,  rose,  449 
Getah  rasamala,  421 
Gingembre,  313 
Gingergrasa  oil,  285 
Ginger  oil,  313 

,  wild,  347 

Girofle,  512 

Glechoma  hederacea,  612 

Glucotropaeolin,  453 

Golden  rod,  668 

Gomeuol,  522 

Graines  d'ambrette,  501 

Grains  of  paradise  oil,  318 

Gramineae,  213,  280 

Grana  moschata,  501 

paradisi,  318 

Grandel,  248 
Grape  fruit,  480 
Grey  gum,  534,  535 

ivy,  612 

GrUnminziil,  629,  652 
Guaiac  wood  oil,  453 
Guaiene,  126 
Guaiol,  148,  454 
Guajacholzol,  453 
Guayana  laurel  oil,  394 

linaloe  oil,  394 

Giiljag,  428 

Gum  ammoniac,  576 

blue,  526 

grey,  534,  535 

slaty,  540 

sweet,  420 

York,  535 

Gundermannkrautol,  612 
Gurjun  balsam  oil,  503 
as  adulterant,  109 

Hamamelidaceae,  182,  419 
Hanftfl,  337 
Haselwurzol.  346 
Hasoronto,  346 
Hedeoma  pulegioides,  617 
Hedge  garlic,  409 
Hedychiuii)  coronarium,  312 
-  oil.  312 
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ucliehiystim  uilj  070 

r-tui-i-lia.-,  (170 

lleliotropiri,  157 

Helm,  55,  58 

Hemlock  needle  oil,  203 

spruce,  251 

tannennadelol,  203 

Hemp  oil.  337 

Heunu  oil,  Ep07 
Heracleum  gignnteum,  581 
■  '■        sphondylium,  58& 

Berta  matricariae,  078 

sduiL-iiHiiilii.  2!i!l 

— isijui nautili,  20 U 

EUbtHUi   ubclmotchus,  501 
Hinoki  oil,  2011 
Hopfenol,  330 

Hop  oil,  330 
Horse,  mint,  HI 

radish,  408 

Jtoublon.  33(1 

d'Espugne,  022 

Hold's  ioiline  method,  102 

Huilc  aotheree,  227 

litjinrlif  de  eboix  recti fiee,  230 

fine  recti  fiee,  23(1 

—  rectifiee,  238 

volatile  de  cognac,  408 

do  li  de  vin,  408 

Huniulene,  120 

Hunuilus  t u piil  i|...  330 
Hundefenehelol,  fl«7 
Hungarian  water,  20,  34 
Hyuwa  gum,  4B2 
Hydrocarbons,  112 
Hydroeumineiie.  545 
Hydrocyanic  acid,    182,  437,  443,  444, 
447 

n*»»y,  441 

,  detection  of,  440 

llyili (MjLiiiiunc  ethyl  ether,  358 
Hydroxy  neetophenone,  Iit52 
llysope,  018 
Hyssop  oil,  018 
llytteopu*  officinalis,  018 

leicu  heptnphylla,  402 


llliciuin  aiii-at mil,  353 

japoriH-ujii,  355 

parvillorurn,  000 

religio&um,  355,  302 

verum,  350,  liOO 

Imperatoru  ostruthiuro,  577 
Indian  heutp,  337 
indigo (era  galegoides,  447 
Indigofem  oil,  447 

Itidol.  ms 

Ingwerol,  313 

Inn  In  I  bdellium.  070 

Iodine  addition  method,  1112 

liiddceae,  313,  307 

Iregenin,  310 

Iridic  acid,  310 

I  Mr  rlu  re  initial,  308 

germanica.  306 

pallida,  SQfl 

It is"d,  308 

linn   bark,  533 
trone.  310 
Iaobonieol,  111 

pliloryl  ester,  088 

Isopol,  618 
Ivn  oil,  075 

lvaol,  (175 

•lahornmlitdatterii!,  450 

d  a  bo  rand  i.  false,  320 

Jaborandi  leaf  oil,  451) 

.Jumnnl.  501 

Jusiinine.  502 

•lasminium  grandiflorimt.  500 

Jasmin  oil,  500 

Jnglamlaceae,  214,  331 

•  Fuglnm  regia,  331 

Juncus  odoratus,  2110 

Juniper,  270 

berry  oil,  270 

from  J.  phoenicea,  273 

from  J.  oxyeedrus,  273 

camphor,   US,  272 

wood,  oil  of,  24,  272 

Junipcrus  communis,  270 

ox.vcedrus,  270,  273 

phoenicea,  273 

sabina,  273 

virginiana,  276,  278 
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Kadeol,  273 
Kaempheriaol,  312 
Kacitiphcriu  i  i.i tundd .  312 
K;imelgra«6l,  299 
Kamillenol,  deutsches,  076 

riimisch,  072 

Kanokoso   060 

Kapcgmerki  miiBlft  452 

Kaimelitor  Geist.  34,  610 
Katzenininzol,  012 
Kaju  ra&amala,  421 

lakka,  421 

KerbelOl,  541 
Kcsso.  600 

Kesso  root  oil,  000 
luv-MPffii  zeli'd,  000 
Kessyl  acetate,  007 

'alcohol,  148,007 

Ketones,  158 

Kiefer.  262 

K iiftraadcl.il,  262 

English,  263 

German,  262 

Swedish,  262 

Kieniil,  226,  254 

Finnish,  257 

German,  255 

Polish,  256 

Russian,  250 

Swedish.  257 

Kiku  oil.  (>82 
Kir*ehlorbeerol.  442 
Knoblauchol.  365 
Komaki.  361 
Krauseminzol.  651 
Kressenol.  406 
Kretisch  Dosteniil,  622 
Krummholzol.  261 
Kilininelol,  550 
Kuromoji  oil,  404 

Lahiatae,  220,  504 
Labrador  tea  oil,  584 
Lactones.  174 
Ladanum  oil.  505 
Lambic.  428 
Lana  batu,  291 

oil.  296 


LangpferTcrol,  322 
Lantana  camara,  594 
Liirchennadelot,  200 
Larch  needle  oil,  266 

turpentine  oil,  249 
Larix  cedrus.  279 

decidua,  250,  200 

europsea,  250 

sibirica,  205 

Larixoliii.  234 
Lataohenkieferol,  -201 
Lauchliederichol,  409 
Lanraeeae,  213,  377,  493 
Laurel  berry  oil,  403 

leaf  oil,  402 

oil  from  Guayana,  394 

,  mountain,  404 

Laurene,  403 
Laurier,  402 

cerise,  442 

Laurinic  aldehyde,  450 
Laurinic  acid,  403 
Lauroceniriii.  443,  444 
Laurus  benzoin,  405 

cainphora,  371 

nobilis,  403 

Lavande,  000 
Lavendcl.il,  000 
Lavender  camphor,  008 
Lavender  oil,  20,  000 
Lavatera  olbia,  057 
Lavandula  angustifoiia.  000 

dentata,  011 

latifolia.  000.  007 

olHVimilis.  000 

pcduneulnta,  011 

spica  000.  007 

stoechas.  007.  011 

vera.  000.  004 

vulgaris.  600 

L;«v>i»nin  iiiciiiii-..  507 
Lebanon  codnr  oil,  279 
Lebensbaum,  207 
Ledene.  126 
Ledone.  584 

Ledum  camphor.  148.  585 

pa  lust  re.  584 

Legfiihre.  26] 
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Ja*r. 


Legmhinoaae,  216,  445 
Lemon  camphor,  468 
Lemongraaol,  286 
Lemongrate  oil,  286 
Lemon  oil,  466 
Lemonol,  182 
Lepidium  campeatre,  406 

latifolium,  406 

— —  ruderale,  406 

•etirum,  406 

Levant  norm  seed,  688 

Levitticum  offlemalo,  660,  670 

Licareol,  128 

Uc*ri,402 

Liebttock  frflehte,  670 

Liebitoek  kraut,  670 

LiebstockBl,  609 

Lie  de  Tin,  668 

LignaloB,  402 

Lignum  aloe*,  402 

eedri,  276 

-  floridum,  808 
— —  peranum,  806 
Bhodii,  602 

santali,  338 

xylomarathrum,  306 

Ligusticum  levisticum,  560 
Likari,  403 

Liliaceae,  213,  304 
Lima  di  spagna,  478 

dulcis,  478 

Lime  oil,  477 
LimettblatterCl,  478 
Limctte,  477 
Limettier  ordinaire,  478 
Limettol,  477 
Limoeiro  bravo,  360 

domato,  360 

Limonene,  113 
Linalo£,  402 
Linaloe  oil,  402 

■,  Guayana,  304 

Linalool,  128 

Linalue,  402 

Linden  blossoms,  oil  of,  501 
Lindenbluthenol,  501 
Lindera  sericea,  404 
Lippia  citriodora,  503 


LJqoidambar  altinga,  421 
— —  orientate,  410 
— —  styracifluum,  420 
Liveche,  569 
Loblolly  pine,  242 
LOffeikrautOl,  407 
Long-leaved  pine,  242 
Long  pepper,  oil  of,  882 
Lophanthus  anieatua,  081 
Lophanthus  oil,  661 
Lorbeerbeerendl,  408 
Lorbeerbllttertl,  402 
LorbeerOl,  ealifornisches,  404 
Lovage,  660 

Lyeopus  virginieus,  020 
Lythraceae,  210,  607 

Maoekina,  462 

Mace  oil,  366 
Magnoliaeeae,  216,  868 
MajoranOL  021 
Matakarmmaj,  400 
Male  fern  oil,  226 
Malvaceae,  218,  404 
Man  a  pangiri,  201 

oil,  206 

Mandarinenoel,  470 
Mandarin  oil,  470 
Mandelic  acid  nitrite,  440 
Marjorlaine,  621 
Marjoram,  sweet,  621 
Massoya  aromatica,  405 
Maasoy  bark  oil,  405 
Masaoyene,  405 
Massoyrindenttl,  405 
Maatice,  406 
Maatiche.  406 
Maatix  oil,  406 
Matico  camphor,  148,  326 
Matico  oil,  325 
Matricaria  chamomilla,  676 

parthenium,  678 

Maumene'a  sulphuric  acid  test,  102 
MeerrettigOl,  408 
Meiaterwurzol,  677 

Melaleuca  acuminata,  523 

cajeputi,  518 

decussata,  523 
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Melaleuca  erici folia,  523 

gcnistifolia,  523 

leucadendron,  518 

var.  lancifolia,  523 

linariifolia,  523 

minor,  518 

gquarrosa,  523 

uncinata,  523 

viridiflora,  518,  522 

wilsonii,  524 

Meliaceae,  218,  494 
Melissa  officinalis,  GIG 
Melitse,  GIG 
MelissenGl,  GIG 

Mentha  aquatica,  630,  G52,  654 

arvensis,  630,  654 

var.  piperascens,  629,  630 

balsamica,  030 

canadensis,  630,  654 

var.  glabrata,  632 

crispa,  629,  630,  652 

oils,  629 

pnlustris,  630 

pulegium,  617,  655 

rubra,  630 

sareenica,  630 

silvestris,  629,  652 

viridis,  629,  652 

Menthe  basil  iquee,  649 

crepue,  651 

poivree,  630 

Menthene,  122 
Menthol,  145 

assay,  651 

Menthone,  171 

assay,  G51 

Mespilodaphne  pretiosa,  402 
Metanethol,  561 
Methacrylic  acid,  673 
Methyl  alcohol,  128 
Methyl  chavicol,  179 
Methyl  heptenone,  158 

Methyl  nonyl  ketone,  456,  458,  479 
Methyl  number,  197 
Methyl  ortho  cumaric  aldehyde,  386 
Meum  athamanticum,  568 
Michelia  champaca,  353 

longifolia,  353 


Michelia  nilagirica,  392 
Microtaena  cymosa,  656 
Mignonette  flower  oil,  418 

root  oil,  418 

Milfoil,  675 

Mineral  oil  as  adulterant,  201 
Mint,  Canadian,  653 

mountain, '661 

pepper,  630 

wild,  654 

Mohrenkopf ,  54,  58 
MohrenGl,  583 
Monarda  didyma,  616 

flstulosa,  615 

punctata,  615 

Monatomic  series  of  terpenes,  46 
Monimiaceae,  215,  368 
Monotropa  hypopitys,  584 
Moraceae,  214,  336 
MoHchuskornerol,  501 
MoschuflwurzelGl,  576 

Mosla  japonica,  660 
MosoilblUthenUl,  365 
Motiya,  282 
Mountain  laurel  oil,  404 

mint  oil,  661 

Moutarde,  409 
Muscade,  366 
MuscatnussGl,  366 
Muskateller  Salbei,  614 
Mustard  oils,  182 

oil,  black,  409 

white,  416 

MutterkrautGl,  678 
Myrcene,  511 

Myrcia  asplenifolia,  331 

cerifera,  331 

gale,  331 

Myricaceae,  214,  331 
Myristica  fragrans,  366 

moschata,  366 

officinalis,  366 

Myrist-ieaceae,  215,  366 
Myristicin,  368 
Myristiool,  367 
Myristic  acid,  310,  368 

methyl  ester,  310 

Myrocarpus  fastigiatus,  447 
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•i     onate  of  potassium,  410 
Myroxylon  peruiferum,  440 
JM  >  rrh  oil,  486 
i     rbenSl,  486. 
taoeae,  219,  607 
Mj .  tenol,  '607 
Myrtle  oil,  607 

Dutch,  331 
Myrtol,  608 
• » ■  ,  tna  cheken,  608 
communis,  607 

Amha,  480 
Xaiioetachys  grandiflora,  667 

jatamanai,  576,  •667     ■ 
^Nasturtium,  garden,  462  - 

officinale,  417 

Nectandra  caparrapi,  894 

pnchury,  898     • 

Negra  mina,  869 
Nelkeneaseie,  898 
Nelkcnholz,  398 
Nelkenol,  612 
Nelkenrinde,  393 
Nelkensiiure,  512 
Nelkenstielol,  518 
Nelkenziramtttl,  303 
Nepeta  cataria,  612 

glechoma,  612 

Neroli,  480 

Neroli  camphor,  482 
Neroli  oil,  480 
Neroli  Portugal,  483 
Ngai  -camphor,  143,  660 

fen,  143,  660 

p'ien,  660 

Niaouli  oil,  522 
Nigella  damascene,  352 

oil,  352 

sativa.  352 

Nitriles.  182 

Nitrogen-containing  oils,  182 
Norway  spruce,  260 

Nos  moscado  do  Brasil,  401 
Number,  acid,  103 

ester.  103 

iodine.  102 

methyl,  107 


Number,  saponification,  193 

NuMfichte,  264 

Nutmeg  oil,  366 

Nut  pine,  264 

Nux  moeobata,  866  " 

Ooimum  basilicum,  669 

far.  piloeum,  667 

Oeoeotl,  420 

Oootem  caudate,  894, 493    ■ 

00,894 

Oeuli  popnli,  880 

Oenanthe  aquatiea,  668 

— —  phellandrium,  668 

Oil-containing  planta,  212 

Oils,  analysis  of,  98 

•■  attempted- synthesis,  41 

bitaminoue,  86- 

classification  by-  Dumas,  42 

constituents  of,  97 

— —  containing  nitrogen,  182 

— —  oontaining  sulphur,  182 

empyreumatic,  18,  36 

known   to   Arnalduc   Vfllanorns, 

Lullus,  Sto.  Amando  and  Sala- 
dinus  of  Aesculo,  20,  21 

known  up  to  1730,  32 

mentioned  in  Brunsehwig's  Destil- 

lirbuch,  24 

Ryff's  Destillirbuch,  26 

the   Annotations    of  Cor- 

dus,  28 
the  Dispensatorium  Nor- 

icum,  34 
the    Thesaurus    of    Ges- 

ner,  28 

purification  of,  94 

treatises  on.  50 

Olea  aerea,  28 
Oleaceae,  220,  500 
Olefinic  camphors,  542 

sesquiterpenes,  123 

terpenes,  103 

Oleum  absynthii,  684 

amygdalarum  amararum,  437 

andropogonis  muricati,  289 

anisi  stellati,  353 

anonae,  362 
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Oleum  anthemidis,  672 

asari  canadensi,  347 

1  europaei,  346 

aurantii  amari,  473 

dulcis,  471 

Horum  dulce,  483 

bnl Mil ni  uouaivae,  445 

tolutani,  448 

biisiliei     650 

benedict  inum  compositum,  24 

bergiituuttiu.-,  473 

betulne  lentae,  331 

buccu  folio ruui,  457 

cadinum,  273 

calami,  301 

canangae,  362 

cardamomi,  315 

cascarillae,  495 

chuinomillae,  676 

chamomillae  eitratum,  677 

chamomillae  romanae,  672 

chamomillae  vulgaris,  676 

chenopodii  anthelmintic!,  349 

cinnamorai  cassiae,  382 

Zeylanici,  377 

citri,  465 

citronellae,  291 

cochleariae,  407 

cubebarum,  322 

cupressi,  269 

dracunculi,  682 

elemi,  490 

erigerontis,  668 

Horum  aurantii,  480 

foliorum  betle,  320 

cedri,  278 

jaborandi,  459 

matico,  325 

patchouli,  656 

galangae,  312 
geranii  indicum,  281 
helenii,  670 
humuli  lupuli,  336 
i  rid  is.  308 
juniperi,  270 
kuromoji,  404 
ligni  cedri,  276 

guajaci,  453 


Oleum  ligni  santali,  338 
sassafras,  396 

limettae,  477 

linaloes,  492 

luuri  foliorum,  402 

laurinum,  403 

lauro  cerasi,  442 

macidis,  366 

mandarinae,  479 

must  iris.  400 

matrieariac,  670 

Menthae,  030 

crispae,  051 

piperitae,  630 

pulegii,  655 

mirabile,  20 

myrrhae,  486 

nucis  moschati,  366 

olibani,  489 

palmarosae,  281 

petit  grain,  484 

piperis,  320 

polemii,  630 

pulegii,  630,  655 

radicis  helenii,  670 

rosaceum,  423 

rosarum,  423 

veniiii.  424 

I  "-a l  1 1  in.  423 

rutae,  455 

sabinae,  273 

santali  ex  India  Occidentals,  486 

serpylli,  628 

sinapis,  409 

styracis,  419 

tanaceti,  679 

terebinthinae  americanum,  239 

gallicum,  247 

thujae,  267 

thuris,  489 

Valerianae,  663 

vini.  36 

wittnebianum,  519 

zedoariae,  311 

Olibene,  492 
Omam,  557 
Omum  water,  557 

■Onion  oil,  306 
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hales. 


OpofiaJ,  489 

OpOpHBU  eliironimu,  488 

nil,  488 

Optieul  rotation,  determination  of.  ISO 
Orange,  bigarade,  473 
■ -  bitter,  473 

group  of  tarpMMt,  H 

UningenbllltlitMii'll,  bitten-,  t-SO 

lulWITl.  483 

Ormigpiiiiehalenol,  -ii->M--,  471 
Orange,  Portugal,  471 

sweet.  471 

Oreodaphne  ealiforniea.  404 
Oreoduphnol,  527 
Origanum  hit  turn.  022 

rnajorana,  021 

oil,  Smyrna,  623 

oil,  Trieste,  022 

tniyrnacum,  023 

vulgare,  020 

Orris  oil,  308 

Osniiti*  l><-llitliji-T  i  inn.  071 

Osmitopais  astoriseoide*,  071 

Osinorrtiim  longistylis,  583 

Osterluzeiol,  349 

Ottonia  annum,  330 

Otto  of  rtwf?  423 

Oxide*.  174 

Oxybenzyl  iini-i.i  i  il  oil,  417 

Oxtnyyristie  Held,  304 

Pneonia  muulan,  351 
Paeonol,  351 
Paint  oil,  234 
Palmae,  213.  300 
Palmarosa  oil,  281 
Palo  ha  tea  mo.  453 
Pandanaeeue,  213,  279 
Pandanu*  odoffttliwimm,  270 

oil,  270 

Pappelkuo*penol,  33(1 
PaiHi.olu  bark  oil,  370 
Puriu-otol.  370 
ParndieskOrnerol,  318 

1'uni  oxylieii/yl  mu>tui'd  oil.  417 
Parsley  leaf  oil.  549 

oil.  547 

rout  oil.  540 


Parsley  seed  oil,  547 

Paschkis,  657 

I'.iMtiiura  oil,  580  • 

saliva,  580 

l';l  I  chuuli-llL-.    12fl 

Patelioulii.il.  050 
Patehouly  aleohol,  148,  1138 

oil    050 

Patent  turpentine,  234 
Patrinia  jfttUU  n-\.  007 

seabiosaefolia,  000 

Pnvanie.  31  •  5 
Puvoniu  welilenii,  057 
!'••!,«  i  -i) iiiuni  oil,  449 

spec,  449 

Pennyroyal,  European.  055 
Pennyroyal  oil,  111 7 

Hus*inri.  il. i5 

Pepper,  <iil  of  lilaek,  320 
Pepper  oil,  Japanese,  454 
Peppermint  oil,  ISO 

oil.  Anierieari,  033 

Bobemiail.  650 

Chilian,  050 

English,  037,  646 

French,  048 

German,  037.  04* 

Italian,  040,  050 

Japanese.  896,  HJ7 

Reunion.  050 

Russian.  040.  049 

Saxon.  648 

Iree,  538 

firuM  n.  530 

while    690 

Perpuhit.  057 

Persea  caryouliyllata,  393 

gratiHswiin.  303 

Per-Tl.  544.  540 
Peril  buhwni  oil.  440 
IV-twiirzelol.  088 
Petaaites  oflicinalia,  088 
lVtersilienblHtten'il,  549 
Petersiliensamenol.  547 
|V(ei  ■silienwur/.ellil.  540 
Petitgruin  eitronnier.  485 
Petitgrain  oil,  484 

I %li oleum  an  adulterant,  201, 


234 
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Petroselinum  sativum,  547,  540 
Peuced'anum  amnion iacuui,  570 

galbanifluum,  575 

grande,  581 

graveolens,  578 

omrinale,  58 

oi eosclinimi,  577 

ostruthium,  577 

root  oil,  581 

rubricaule,  575 

sativum,  580 

schalr,  575 

spec.,  574 

Peumus  boldus,  308 
Pfefferkraut,  010 
Pfefferminzol,  030 
Pfefferol,  320 
Phellandreue,  121 
Phellandrium  aquaticum,  508 
Phenol,  177 

determination,  197 

Phenols,  177 

Phenylethyl  mustard  oil,  418 

acetic  acid  nitrile,  452 

glycol  methylene  acetal,  591 

oxyaceto  nitrile,  443 

propionic  acid  nitrile.  417 

Phlogiston,  hypothetical  constituent 

oils,  58 
Phlorol  and  isobutyric  ether,  088 
Photoanethol,  501 
Physical   properties,  determination 

185 
Picea  alba,  2(53 

excelsa,  254,  200 

nigra,  204 

vulgaris,  200 

Pichuiim  hen n  oil,  393 
Pieroerocin,  307 
Pilocarpus  juborundi.  459 
Pimentu  net"  is.  5]i) 
PiiiH'iituhlHtterol,  509 
Pimenta  officinalis,  509 

oil,  509 

Pimpinella  anisum,  558 

nigra.  503 

root  oil,  5(53 

saxifraga,  503 


of 


of, 


Pimpinellwurzelol,  503 
Pinaceae,  212,  220 
Pinage,  247 
Pine,  Cuban,  242 
long-leaved,  242 

loblolly,  242 

needle  essences,  258 

needle  oils,  220,  258 

oil  from  Abies  alba,  259 

oil  from  Larix  decidua,  280 

oil  from  Picea  excelsa,  200 

oil  from  Pinus  montunn.  2BJ 

oil    from    Pinus    ailvestri9, 

202 
oil  from  hemlock  or  spruce, 

203 

oil  from  Picea  nigra,  204 

oil  from  balsam  fir,  284 

oil  from  Abies  siberica,  205 

oil  from  Pinus  cembra,  205 

rosemary  242 

short-leaved,  242 

slash,  242 

southern  pilch,  242 

swamp,  242 

Pinene,  45,  100 

Pine  tar  oils,  220,  254 

oil,  Finnish,  257 

>  —  German,  255 

Polish,  250 

Russian,  250 

Swedish,  257 

Pin  maritime,  247 
Pinol  hydrate,  227 
Pinus,  australis.  242,  240 

balsamea,  251 

cedrus,  279 

cembra,  205 

cubensis,  242,  240 

echinata,  242 

glatirti.  240 

heteropliyllu.  242 

jeffreyi,  245 

khasya,  253 

laricio,  248 

larix.  250 

ledebourii.  254,  205 

maritiina,  247 
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Finns  merkusii,  868 
- —  mitia,  242 

■""      muiitnnu, '-'••! 

jnughue,  2(11 

-    i .  ■  1 1 1--1  ■  i -.  342,  216  » 

pk-e*V.  252,  234 

— —  pinaster,  247 

— —  point*  root,  .254     • 

pumilio.  261 

■  '■■  siibtnimia.  254  .... 
— —  sibiriea,  253  ■  •  • 
•  *ilvestri»,  868,  264,  262 

tawlH.  242 

I'iper  nngiistifalium.  825- 

betle,  827 

cluaii,  822 

«uMm,a28 

— —  ja|K>iiii-Mni.  454 
— —  longuui,  322 

lowoiig,  324 

melegut-'tn,  318 

■'        nigi titii,  320  •       •• 

oMiriiiiuUiii,  322 

avutuui.  322 

Piperaceae,  214,  320 
Pirolaceae,  220,  584 
FiatAcia  Icntific-iis,  496 

terebinthus,  226,  496 

Plants  containing  oils,  212 
PleL-thrantliu.il  fructicosus,  657 

patchouli,  656 
Pleoptlti    phymatodfs,  225 
l'i  i|_«i>»ti"'Hiwi  i  ••iii"-n-,  659 

patchouli,  656 
Poivro,  320 
Poleiol,  655 

AaeHkuUjdbM,  617 
Fofygnll  senega.  494 

spec.,  495 

Pnlygalacrae.  218,  494 
Polypodiaceae,  212,  225 
Polypodium  phymatodes,  225 
Polytcrrbene.  46 
Polyterpene,  46..  127 
I'Kiiin-aiizi'ii-i-liuli'iiiil,  bitteres,  473 

sU&eea,  471 

PompebnuaSI.  480 

Poplar  bud  oil,  330 


Popnhu  nigra.  880 

Poracfc6l,684 

Potomorphe  umbellate,  880 

Pouliot,  665 

Price?  Hi  iliiiii  in  ■•-.  22 

PrfmelwurselOl,  590 

Primulutctif.  22 1 .  590 

Primula  veris,  500 

ProoeMft  ntla  epugna.  402 

t'i  iiiiniili-iU',  437 

Pi  unus  auiygdalus,  488 

in  irii'iiiiuu,  437 

Cerasut.  445 

duniesticLi.  445 

■  ■    -  laurocerasus,  442 

padua,  445 

peraic*,  488,  444 

——  serolinu.  444 
— —  iipinosa,  445 
— —  virginizma.  444 
PtychotU  a jowan,  657 
Polegium  micronthnm,  666 . 

vulgnre.  666 
Pulegone.  109 
Puli-hue,  680 
Pyenautlieinum  incanum,  661 

luiK-eolntiim,  001 

linifoliutn.  061 

Pyrethrum  indicum,  682 

parthenium,  678 

Quandong,  344 
Quendelol,  628 
Quipita  wood  oil,  691 

Radish  oil,  417 

Radix  Indk-n  LofttEiutiu,  460 
RainfamoL,  679 
RuiUBCUllKSCH)  215,  351 
Raphanol,  417 
Raphanolid,  418 
Riiphanu*  niger,  417 

sutivus,  417 

Rasamala  wood  oil,  421 
Rautenol.  455 
Receivers,  55,  70 
Receptacula,  55 

Red  cedar  wood  oil,  276 
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Refraction,  determination  of,  187 
ResedabllithenOl,  418 
Resedaceae,  216,  418 
Reseda-Geraniol,  418 

odorata,  418 

Resedawurzelol,  418 
Resin  oil,  236 
Retinosperma  obtuaa,  269 
Rettigol,  417 

Reuniol,  135,  431 

Rhizoma  zedoariae  rotundae,  312 

Rhodinal,  431 

Rhodinol,  132,  135,  431 

de  pelargonium,  431 

Rhodium  oil,  592 
Romarin,  594 

Romero  santo,  611 
Riimisches  KamillenOl,  672 
Roob  juniperi,  270 
Rosa  alba,  426 

canina,  425 

eentifolia,  426,  428,  430 

damascena,  425,  430 

gallica,  425 

Rosfceeae,  216,  421 
Rose  geranium,  449 
Rose  oil,  19,  21,  22,  423 

Bulgarian,  428 

German,  428 

Rose  water,  18 
Rosemary  forest,  595 
Rosemary  oil,  22,  24,  594 
Rosenhut,  58,  02 
Rosengeraniol,  429 
Rosenholzol,  592 
RoseniSl,  423 

Roseol,  431 

Rosin,  228 

Rosmarinol,  594 

Rosmarinus  officinalis,  594 

RothtannennadeM,  254,  260 

Rubiaceae,  221,  662 

Rue  oil,  21,  455 

Ruku.  657 

Kutaceae,  216,  454 

Itntn  graveolens,  455 

Sabadilla  officinalis,  304 


Sabadillasamenol,  304 
Sabine,  273 
Sabinol,  274 
Sadebaumdl,  273 
Safranol,  307 
Saffron  oil,  307 
Safrene,  400 
Safrol,  181,  400* 
Sage  camphor,  612 
Sage  oil,  21,22,612 
Salbeiol,  612 
Salicaceae,  214,  330 
Salicylic  aldehyde,  157 
Salt,  hypothetical  constituent  of  oil?, 
38 

combustible,  39 

volatile,  39 

Salvia  officinalis,  612 

sclarea,  614 

Salvrol,  613 
Salvone,  613 
Sambucus  nigra,  663 
Sandalwood,  16,  338,  486 

oil,  21,  338 

African,  345 

Australian,  344,  346 

East  Indian,  338 

Fiji,  345 

South  Australian,  344 

Swan  River,  345 

West  Australian,  345 

West  Indian,  486 

Sandarac  resin  oil,  267 
Sansho,  454 

Santal,  338,  486 
Santal  camphor,  148 
Santalaceae,  214,  338,  486 
Santalal,  341 
Santalene,  126,  342 
Santalol.  148,  341 
Santalum  album,  338 

cygnorum,  345 

preissianum,  344 

yasi,  345 

Saponification,  193,  202 

number,  193 

SappanbltttterOl,  448 

Sassafras,  black,  brown,  white,  392 
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S:b-:ilm-  leaf  nil,  401 

Shaddock.  480 

goesianum,  40.1 

Shikiiiicne,  302 

ulluinale,  BOS,  4UL 

Sl.ikimi.  302 

J 

oil,  3!>5 

Sbikimol,  302 

artificial,  4<>1 

Short-leaved  yellow   pine,  242 

Siiiitis-jii  bortenafe,  om 

Siberian  cedar,  205 

1 

nmi]l;uia,  lilO 

Silauill,  50N 

thymbra,  020 

Mi, in-  pratenais,  508 

gauge,  012 

Sitbertanne.  250 

Si\in  oil,  273 

Silver  top  stringy  bark,  530 

Saw  palmetto  oil,  300 

Siiuilhiu  mustard  oil,  410 

Srliiinuielia  oleifera,  4SH 

Siiinpi-  alha,  4l(i 

Si-liirius  inolle,  4!l7 

jutieea,  4n'.i 

ail,  45)7 

tfgnt.    Milt 

1 

SflitiitiycMnviirzc'lol.  iinnMli-^lieM,  347 

Siniyi in.  4 1 1 

vir^ini-.  h. -.  :US 

Si  rib.  .tJO 

Schierlings  Tarine,  203 

Sisymbrium  iilliai  ia,  400 

KHiHtii/luOiL-riHudpiO],  264 

Sla*h  pine,  242 

ScIuvhi  /kilinmelot,  352 

Slaty  gum,  540 

Schwai &t  Tanne,  204 

Snake  root,  Canada,  347 

Seorzetta  process,  402 

Virginia,  34*4 

j 

Bcotdi  Or,  2«3 

SolanHceae,  221,  002 

Scrape,  243 

SoIidne.ii  canadensis  litis 

Scraping  in  t urjifiit irie  orchard,  244 

odor*,  IIIIS 

Sedanolid,  547 

Sedanonic  acid  anhydride,  547 

Selasih  Mekak,  000 

SeleriebUitterol,  547 

Selerieaaiueliol,  545 

Semen  abeluiot-chi,  501 

contra  d'Amerique,  349 

Semina  cardamomi  majmia,  318 
Senega  root  oil.  494 

Senega wurzelol.  494 
Scnfol,  400 
Sciiki  vii.  573 
Sequoia  gi  gun  tea,.  286 

oil,  200 

Seronoa  *erututa,  300 
Serpentaria,  348 
Serpentina,  18,  54.  55 
Serpolet,  028 
Serpylhun,  028 
Serronia  jaborandi,  330 
Bosquiterebene,  40 
Sesquiterpene,  4(1 

hydrates.  148 

Sesquiterpenes,  123 


riigosa,  608 

Solubility,  100 
Sonfiya,  282 

Southern  pitch  pine.  242 
Spaninh  HopfenOl.  022 
Spearmint  oil,  051 

Specific  gravity,  determination  of.  185 
Speikfil,  HO? 

Sphaeranthlls  ihdicUK,  090 
Spice  hush.  406 

wood,  405 

Spik.  cclliscfirr.  OCT 

hivendcl.  007 

Spike  oil,  22,  25,  2fl,  0«7 
Spikenard,  007 
Spikiil,  007 

Spiraea  acutifolia.  422 

uruncu*.  422 

digital*,  422 

nlipendulu.  422 

japonit  ;i ,  MB 

laevigata,  422 

lobata.  422 

opulifnlia,  422 
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Spiraea  sorbifolia,  422 

species,  586 

ulniaria,  421 

.  ulmifolia,  422 

Spiraea  oil,  421 

Spirit  of  turpentine,  239 
Spiritus  nielissae  comp.,  616 

rector,  34 

terebinthinae,  227 

Spoonwort,  407 
Spruce,  264  • 

Spnife-TannennadeliJl,  263 
Spugna  process,  462 

Star  anise  oil,  353 

oil  from  leaves,  361 

oil,  Japanese,  362 

Stearoptene,  41 
Sternani^ol,  353 
Stillingia  oil,  496 
Stillingia  silvatica,  496 
Stinkasant.  574 
Stipittrt  caryophyllorum,  518 
Stm  ax,  Ami-iiian.  420 
Stranslmrg  turpentine  oil,  252 
Stringy  bark  533 

brown,  534 

white,  534 

silver  top,  536 

Styracin,  421 
Styrax,  419 

calamita,  419 

liquidus,  419,  420 

Styrnt-nniptiene.  420 

Styrene.  103,  419 

Succus  juniperi,  270 

Sulphides,  182 

Sulphur-nmtniiiing  oils,  182 

Sulphur,   hypothetical  constituent,   35, 

38 
Sumatra  camphor  502 
Bumbu)  Kkelti.  576 

Hindi,  576 

Italicus,  576 

KunU,  570 

oil,  576 

root  oil,  576 

Sumhulwur/.elol.  576 
Swamp  pine.  242 


Swan  river  sandal  wood,  345 
Sweet  anise,  583 

basil,  659 

birch,  331 

cicely,  583 

fern,  331 

gum,  420 

orange  oil,  471 

root,  583 

Sylvestrene,  118 

Tanacetone,  167,  613 
Tanacetum  balsamita,  081 

vulgare,  079 
Tun  acetyl  hydride,  680 
Tanaisie,  079 
Tannenduft,  265 
Tansy,  679 
Tea    Labrador  584 
Templinol,  259 
Terebene,  45 
Terehungulenc,  572 
Tatbcntaw,  45,  46,  106 
Terebciitliine  americaine,  230 

francui^e,  247 
Terebinthina  americana,  239 

gal  lien  247 
Tereconiphf-ne,  45,  110 
Terpane,  175 
Terpene,  name  suggested  by  Kekule,  46 

alcohols,  664 

synthesis  by  Bouchardat,  47 

Terpenes,  classification  by  Berthelot,  45 

by  Gladstone,  46 

by  Tilden,  47 

by  Wallach,  48 

constitution  of,  46 

Terpentine],  Mi  turpentine  oil 
Tcrpil  series,  46 
Terpilene,  46 

Terpin  hydrate,  43,  47 

Terpinene,  119 

Terpineol,  139 

Testing  oil.-*,  chemical  methods  of,  191 

TetraTitlicru   californica.  404 

cit  rat  a.  405 
Teufelsdreck,  574 
Thea  chinensis,  501 
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Theaceae,  218,  501 
TheeOl,  601 
Theoline,  264 
Thiosinamine,  413 
Thlaapi  arvenee,  407 
Thuja  occidentals,  287,  278 

oil,  287 

orientalia,  80S 

— —  root  oil,  260 
Thujone,  167 
Thym,  618 
Thyme  oil,  618 

white  oil  of,  626,  626 

wild,  628 

ThymianOl,  623 
Thymol,  178 

assay,  627 

Thymus  capitatus,  620 

serpyllum,  628 

virginicus,  661 

vulgaris,  623 

Tiges  de  girofle,  518 
Tilia  spec.,  601 
Tiliaceae,  218,  501 
Toddalia  aculeata,  460 

oil,  460 

Tolu  balsam  oil,  448 
Toluifera  balsamum,  448 
Tricyclene,  108 
Triterpene,  127 
Tropaeolaceae,  217,  462 
Tropaeolum  ma  jus,  452 
Tsuga  canadensis,  251,  263 
Turkish  geranium  oil,  281 
Turmerol,  311 
Turnera  spec.,  506 
Turneraceae,  218,  506 
Turpenteen,  234 
Turpentine.  American,  239 

camphor,  227 

farms,  242 

French,  247 

group  of  terpenes,  47 

Strassburg,  252 

Venetian,  249 

Turpentine  oil,  20,  22,  24,  36,  41,  226, 

228 
American,  239 


Turpentine  oil  as  adulterant,  189 

Austrian,  248 

Burma,  258 

French,  247 

from  Canada,  balsam,  251 

Picea  excelse,  264 

Pinus  aahiniana,  254 

Strassburg      tarpentias, 

262 

Venetian  turpentine,  241 

Galician.249 

Russian,  258,  288 

' oils,  patent,  284 

- proper,  228 

Turpentyne,  284 

Udid,  282 

TJmbdUferae,  219,  641 

Umbellol,  404 

Umbelluiaria  califomiea,  404 

Unonia  odorata,  863 

Urena  lobata,  667 

Uraria  odorata,  383 

Valerian,  663 

oil,  663 

Mexican,  665 

Valerianaeeae,  221,  663 
Valeriana  celtica,  667 

mexicana,  665 

officinalis,  663 

var,  angustifolia,  666 

Valeriana  663 

Valerianic  acid,  664 

Vanillin,  157 

Veilchenwurzelttl,  309 

Venetian  turpentine  oil,  249 

Venezuelan  camphor  wood  oil,  395 

Veratric  acid,  304 

Verbena  oil,  593 

triphylla,  593 

Verbenaceae,  220,  593 
Vervain,  593 
Verveine  des  Indes,  285 
Vetiver,  289 

Vetiver  oil,  289 
Vettiver,  289 
Vinyl  sulphide,  307 
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Violette,  062 
Violettes,  beurre  de,  308 
Virginia  snake  root,  348 
Vitaceae,  218,  498 
Vitex  trifolia,  594 
Vitia  vinifera,  498 
Volatile  salt,  39 

WaeholderbeerOl,  270 

von  Juniperus  oxycedrus,  273 

von  Juniperus  phoenicea,  273 

Wacholderholztil,  273 
Waehsmyrtenul,  331 
Walnus-sbUltteriil,  331 
WanderdcstillirgerUthe,  67 
Wasserfencheliil,  568 
WasserminzOl,  654 
Wasserschierlingoi,  549 

Water  cress  oil,  417 

fennel  oil,  568 

hemlock,  American,  550 

European,  549 

mint  oil,  654 

Weihrauchol,  489 
Weinbeeriil.  41)8 
Wei  mil ,  498 
Weisse  Tanne,  264 
Weisstanne,  259 
Weisszimmtol,  506 
Wellingtonia  gigantea,  266 
Wermutol,  684 

White  cedar,  278 

peppermint  tree,  530 

spruce,  264 

stringy  bark,  534 

Wild  bergamot  oil,  615 

cherry  bark  oil,  444 

ginger,  347 

lemon  tree,  369 

mint,  654 

thyme.  362 

Wildkirschenrindenfil,  444 


Winterene,  362 
Wmtergreen  oil,  585 

(Gaultheria),  585 

(sweet  birch),  331 

Winter's  bark  oil,  362 
Wintersrindenol,  362 
Wood  oil,  503 
Wormseed,  American,  349 

Levant,  683 

Wormwood  oil,  684 

Roman,  672 

Wurmfarnai,  225 

WurmsamenGl,  amerikanisches,  349 

Xanthorrhoea  hastile,  305 

resin  oil,  305 

Xanthoxylene,  455 

Xanthoxylum  hamiltonianum,  455 

piperitum,  454 

Yellow  grass  tree  gum,  305 
Ylang-ylang  camphor,  148 

- —  oil,  362 

York  gum,  535 
Ysop,  620 

ZCdoire,  311 
Zedoaria  rotunda,  311 
Zedoary,  311 
ZimtblRtterol,  381 
ZimtbHlthenol,  382 
Zimt6l,  chinesisches,  382 

japanisches,  391 

Zimtwurzelol,  382 
Zingiber  officinale,  313 
Zingiberaceae,  213,  310 
Zirhelkiefernadelttl,  265 
Zitwerwurzelol,  311 
Zwergkiefer,  261 
Zwiebelol.  306 
Zygophyllaceae.  217,  453 


